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VOLUME  VII. 
No.  I. 


JOURNAL  OF  MYCOLOGY. 


SWEET-POTATO  BLACK  ROT. 

( Ceratocystis  fimbriata,  Ell.  &  Hals.) 

By  B.  D.  Halsted  and  D.  G.  Fairchild.* 

(Plates  I— III.) 

There  are  several  fungous  diseases  of  the  sweet  potato  known  under 
the  general  term  of  rots,t  but  none  of  them  have  equaled  in  destruc¬ 
tiveness  the  one  here  to  be  considered,  namely,  the  black  rot.  It  is  by 
no  means  a  new  trouble,  for  many  persons  who  have  grown  sweet  pota¬ 
toes  for  fifty  years  state  that  they  have  known  of  it  from  boyhood. 
The  common  testimony  is,  however,  that  it  has  increased  gradually 
from  year  to  year,  until  now  in  some  parts  of  the  country  the  disease  is 
so  bad  as  to  be  alarming. 

In  order  to  obtain  definite  data  as  to  the  prevalence  of  the  black  rot 
in  New  Jersey,  one  of  the  leading  sweet  potato  growing  States,  a  spe¬ 
cial  bulletin  of  questions  was  sent  to  several  hundred  of  the  leading 
growers.  From  the  replies  it  was  evident  that  in  nearly  all  portions  of 
the  State  where  sweet  potatoes  were  grown  they  had  been  troubled  with 
the  black  rot.  Portions  of  Maryland  and  Delaware  and  the  large  sweet- 
potato  region  of  Virginia  have  also  more  or  less  of  the  disease;  in  fact, 
so  far  as  our  observation  goes,  no  region  is  entirely  exempt.  The  exact 
geographical  limits  of  the  disease,  however,  have  not  been  fixed,  and 
whether  or  not  it  is  strictly  American  remains  to  be  ascertained. 

The  chief  damage  is  seen  after  some  months  of  storage,  when  the 
decay  spreads  rapidly  from  root  to  root,  sometimes  destroying  as  much 
as  25  to  30  per  cent  of  the  entire  crop.  Although  no  accurate  data 


*  Both  Mr.  Fairchild  and  Dr.  Halsted  having  done  considerable  independent  work 
on  sweet-potato  diseases,  it  was  thought  best  to  combine  their  results.  With  this  end 
in  view,  Mr.  Fairchild  spent  some  time  in  Dr.  Halsted’s  laboratory  in  New  Bruns¬ 
wick,  N.  J.,  where  the  work  done  in  the  Department  by  Mr.  Fairchild  and  in  the 
former  place  by  Dr.  Halsted  was  carefully  compared  and  carried  to  more  complete 
results.  This  paper  represents  a  portion  of  the  work. — [B.  T.  G.] 
t  Some  Fungous  Diseases  of  the  Sweet  Potato,  Bulletin  76,  N.  J.  Experiment  Sta¬ 
tion,  November  28,  1890,  pp.  32,  figures  19. 
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could  be  gathered  in  regard  to  the  loss  from  this  disease  in  distinction 
from  the  many  other  rots,  25  per  cent  is  a  low  estimate  for  such  sea¬ 
sons  as  that  just  passed.  The  rot  in  question,  which,  as  is  usual  with 
fungous  diseases,  has  been  ascribed  to  wet  weather,  is  caused  by  an  inter¬ 
esting  species  of  fungus;  but  until  the  authors  took  the  matter  into 
consideration  little  was  known  as  to  the  real  cause  of  the  malady,  and 
the  fact  of  its  fungous  origin,  while  surmised,  was  not  fully  established. 

EXTERNAL  APPEARANCE. 

The  most  conspicuous  sign  of  the  disease,  and  the  one  which  distin¬ 
guishes  it  from  other  diseases,  occurs  upon  the  potatoes  themselves. 
It  consists  in  the  presence  of  dark,  somewhat  greenish  spots,  varying 
from  a  quarter  of  an  inch  to  4  inches  in  diameter,  sometimes  cover¬ 
ing  the  greater  part  of  the  root  and  extending  some  distance  into  the 
tissue.  These  spots  when  once  seen  can  not  be  mistaken,  as  they  are 
simply  sunken  areas  with  distinct  margins,  like  spots  burned  into  the 
potato  with  a  metal  dye  which  has  left  the  skin  uninjured.  Should 
the  slightest  doubt  as  to  the  identity  of  the  disease  remain  after  a  su¬ 
perficial  examination,  the  removal  of  a  small  portion  of  the  skin  expos¬ 
ing  the  olive-green  tissue  below  would  dispel  it.  Among  the  sprouts, 
or  young  plants  grown  in  hotbeds,  the  disease  manifests  itself  in  dark 
lines  upon  the  lower  portion  of  the  shoot  and  sometimes  of  the  lower 
leaves,  giving  rise  to  the  name  of  “  black  shank  ”  among  the  growers. 
These  dark  lines  or  blotches  often  appear  upon  etiolated  portions  of 
the  stem  and  are  almost  black  in  color.  In  very  severe  cases  the  tip  of 
the  sprout  wilts  and  dies.  No  appearance  in  the  field  has  so  far  been 
observed  that  would  distinguish  hills  diseased  with  black  rot  from 
those  attacked  by  some  other  of  the  numerous  rots;  but  the  dark 
sunken  areas  on  the  potato  and  the  black  discolorations  of  the  sprouts 
can  scarcely  be  confused  with  any  other  sweet-potato  disease. 

CHARACTERISTICS  OF  THE  DISEASE. 

A  microscopic  examination  of  the  discolored  tissue  in  the  root  re¬ 
veals  the  fact  that  the  starch-bearing  cells  have  been  greatly  altered, 
the  healthy  portions  are  characterized  by  thin- walled  cells  completely 
packed  with  starch,  but  these  have  been  replaced  in  the  diseased  areas 
by  thick-walled,  olive-brown  ones  totally  deprived  of  starch.  The  thick¬ 
ening  of  the  walls,  seen  so  strikingly  upon  examination,  is  due  in  part 
to  granular  incrustations  which  often  assume  the  form  of  rounded  pro¬ 
tuberances.  Whether  this  incrusting  matter  is  anything  more  than 
the  remains  of  the  protoplasmic  contents  of  the  cell,  was  not  deter¬ 
mined,  but  from  its  irregular  appearance  this  was  the  natural  inference. 

Filling  the  intercellular  spaces  and  often  ramifying  through  the  ad¬ 
joining  cells,  are  the  thick-walled,  olive-brown  hyphrn  of  the  parasite, 
and  the  dark  color  of  the  diseased  portions  is  due  in  a  measure  to  them. 
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While  nothing  of  the  nature  of  haustoria  was  observed,  it  was  plainly 
evident  that  the  presence  of  this  abundant  mycelium  was  the  cause  of 
the  disease,  for  wherever  the  threads  of  the  fungus  reached,  there  were 
darkened  cell  walls  and  lifeless  contents.  No  fungous  ferment  was  ob¬ 
served,  and  it  is  probable  that  as  with  the  Hymenomycetes  described  by 
Hartig*  as  attacking  forest  trees,  none  exists  except  at  a  very  limited 
distance  from  the  tips  of  the  liyphse. 

In  the  intercellular  spaces,  and  often  in  the  cells  themselves  are  found 
numerous  olive  bodies,  which  for  want  of  a  better  name  we  have  called 
olive  conidia.  These  olive  conidia  are  most  abundant  in  old  specimens 
where  the  decay  has  progressed  well  into  the  potato,  and  although  oc¬ 
casionally  almost  wanting,  are  generally  easily  observable.  Where 
present  in  large  quantities  they  give  a  decided  greenish  brown  tint  to 
the  tissue. 

Upon  the  exterior  of  the  diseased  area  are  often  found,  though  some¬ 
times  in  limited  numbers,  together  with  an  occasional  olive  conidium, 
delicate  hyaline  spores  borne  on  aerial  kyphse.  So  far  the  hyaline 
spores  have  not  been  seen  in  progress  of  formation  within  the  tissue  of 
the  potato,  but  upon  the  blackened  sprouts  as  they  are  grown  in  the 
hotbed  they  are  present  in  abundance,  arising  from  the  tips  of  elongated 
liyphse. 

A  third  form  of  the  fungus  shows  itself  both  upon  sprout  and  root 
in  the  shape  of  flask-like  pycnidia  with  elongated  beaks  or  necks  fim¬ 
briated  at  the  apex.  Often  the  globular  bodies  of  the  pycnidia  are 
buried  in  the  tissue  of  the  potato,  and  only  the  slender  necks  are  visi¬ 
ble  above  the  surface,  giving  it  a  bristly  appearance. 

Where  specimens  covered  with  pycnidia  are  protected  from  the  rains 
the  pycnospores  collect  in  a  more  or  less  firmly  united  mass  at  the  apex 
of  the  neck,  and  the  fimbriations  seem  to  serve  the  purpose  of  a  basket 
for  the  mass.  The  appearance  of  the  fimbriated  slender  necks  and  sur¬ 
mounting  yellow  globules  is  very  characteristic. 

Although  not  certainly  connected  with  the  species  of  fungus  causing 
the  black  rot  there  have  been  found,  often  in  badly  diseased  specimens, 
immense  numbers  of  glob  , Jar  sclerotia  differing  in  structure  from  those 
of  many  other  species  but  surrounded  by  and  evidently  made  up  of 
hyphai  identical  with  those  of  this  species.  These  sclerotia  were  found 
in  all  stages  of  formation  and  in  the  last  stages  in  such  abundance  as 
to  entirely  fill  the  tissue  of  the  diseased  potato,  causing  it  to  become 
gray  and  finally  charcoal  black. 

DESCRIPTION  OF  CULTURES. 

The  growth  of  this  parasite  upon  underground  stems  composed 
largely  of  carbohydrates  suggested  the  idea  of  cultivating  it  upon  arti¬ 
ficial  media.  In  doing  this,  numerous  points  of  interest  were  brought 

*  Die  Zersetzungsersclieinungen  des  Ilolzes  1878,  Berlin,  Die  Lekrbucli  der  Baum- 
krankheiten. 
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out  and  the  structure  and  development  of  the  fungus  were  much  more 
easily  studied  than  on  the  host  itself. 

A  medium  composed  of  a  1  per  cent  solution  of  agar-agar  in  sweet 
potato  broth  was  the  most  satisfactory.  This  was  made  by  adding  to  4 
grams  of  agar  steeped  for  5  hours  in  300  cubic  centimetres  of  water  100 
cubic  centimetres  of  sweet  potato  broth.  The  sweet  potato  broth  was  not 
essentially  different  from  ordinary  potato  broth,  and  was  made  by 
steeping  the  slices  from  one  large  potato  for  several  hours  in  enough 
water  to  cover  them.  This  medium  was  used  both  in  the  form  of  plate 
and  slanting  test-tube  cultures,  but  proved  most  satisfactory  in  the  lat¬ 
ter  on  account  of  the  ease  with  which  the  tubes  were  handled. 

Besides  the  sweet  potato  agar  upon  which  the  main  study  of  the  fun¬ 
gus  was  made,  several  other  media  were  tried.  Slices  of  sweet  potato 
cooked  and  uncooked  in  test  tubes,  similar  slices  of  Irish  potato,  and 
ncihrlosung  agar  made  by  adding  2  grams  of  agar  to  200  cubic  centi¬ 
metres  of  a  strong  decoction  of  fresh  horse  dung,  were  used,  but  showed 
no  special  points  of  interest.  Ordinary  potato  broth  proved  entirely 
successful  and  did  not  reveal  the  presence,  in  this  species,  of  sprouting 
or  yeast  forms.  The  fact  that  sections  of  the  white  pine  taken  from 
living  trees  and  first  sterilized  in  test  tubes  by  intermittent  boiling, 
grew  the  parasite  in  profusion  is  at  least  suggestive.  Sections  from 
the  willow  similarly  treated  failed  to  nourish  the  fungus. 

Because  of  the  difficulty  of  obtaining  conidia  of  the  fungus  with 
which  to  start  the  growth  in  the  hardened  culture  media  the  inocula¬ 
tions  of  sterile  media  were  started  from  the  mycelium  itself.  Small 
particles  of  the  diseased  tissue  were  carefully  removed  with  a  glass 
hook  from  the  border  line  between  the  healthy  and  diseased  portions 
of  the  potato,  and  sufficiently  deep  beneath  the  surface  of  the  skin  to 
render  contamination  improbable.  These  particles  were  at  once  inserted 
into  the  media  and  almost  without  exception  produced  a  pure  growth 
of  the  fungus.  Around  portions  of  tissue  thus  inserted  appear  in  24 
hours  the  radiating  mycelial  hypliae,  and  in  a  few  days  the  first  form  of 
conidia.  After  the  appearance  of  the  first  or  hyaline  conidia  upon  the 
surface  of  the  culture,  inoculations  with  the  pure  spores  were  at  once 
made  upon  the  various  media  above  referred  to.  The  cultures  grew 
with  great  rapidity  and  maintained  their  vitality  for  months.  Inocula¬ 
tions  made  on  May  26  from  tubes  started  March  18  show  the  pycnospores 
to  be  still  alive. 

Van  Tieghem  cells  and  hanging  drop  cultures  were  employed  to 
ascertain  a  number  of  the  details  of  growth  and  by  the  use  of  sweet 
potato  agar  in  hanging  drops  on  the  under  side  of  cover  glasses,  the 
growth  of  certain  pycnidia  was  satisfactorily  followed  from  day  to 
day. 

Three  days  after  sowing  pure  conidia  upon  sweet  potato  agar  an 
abundant  thallus  is  formed  which  has  a  number  of  characteristic  fea¬ 
tures. 
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Mycelium. — The  liyplue  rapidly  penetrate  the  artificial  substratum, 
giving  it  a  dark  appearance  by  their  presence.  They  are  2  -  6  in 
diameter,  with  frequent  septa,  and  filled  with  oil  globules,  which  give 
them  a  guttulate  appearance.  The  globules  are  present  in  such  quan¬ 
tities  that  they  issue  from  the  broken  hypliae  tips  under  the  cover  glass 
and  rise  to  the  surface  in  large  numbers.  They  give  the  characteristic 
reaction  with  osmic  acid,  are  present  in  natural  as  well  as  artificial 
media,  and  seem  to  be  more  abundant  and  of  larger  size  in  half  starved 
portions  than  in  rapidly  growing  parts,  as  noticed  by  Naegeli* * * §  and  Cun¬ 
ningham  t  in  various  species  of  fungi. 

Simultaneously  with  the  do  wnward  growth  of  thehyphoe  into  the  sub¬ 
stratum  there  rise  to  the  surface  specialized  branches,  which  perform 
the  office  of  sporophores.  These  long,  multiseptate  branches,  which 
we  may  term  the  primary  sporophores,  are  G0-160yu  long  by  6-7/*  in 
greatest  diameter,  generally  somewhat  fusiform  in  shape,  and  with  the 
exception  of  the  lighter  colored  tips,  which  reach  the  surface  of  the 
medium,  are  of  the  greenish  brown  color  of  the  remainder  of  the  thallus. 

Hyaline ,  or  microconidia. — From  the  slightly  colored  tips  of  these 
sporophores  hyaline  conidia  are  produced  immediately  after  they  arrive 
at  the  surface  of  the  substratum.  These  hyaline  conidia  correspond  in 
a  measure  to  the  micro- conidia  of  Nectria  and  Hyphomyces ,  but  owing  to 
the  impropriety  in  the  use  of  the  term  pointed  out  by  Eeinke  and 
Berthold,!  the  term  hyaline  will  be  used  to  avoid  ambiguity. 

The  method  of  spore  formation  by  which  these  conidia  are  produced 
resembles  quite  closely  that  observed  by  Unger  §  in  the  case  of  Graphium 
penicilloides ,  Corda,  now  called  Chalara  Unyeri ,  Sacc.,  and  in  a  less  de¬ 
gree  that  of  the  new  genus  Endoconidium  recently  described  and  figured 
by  Prillieux  and  Delacroix  in  the  last  fascicle  of  the  Bulletin  de  la  Societe 
Mycologique  de  France. ||  In  regard  to  the  spore  formation  of  Chalara 
TJngeri ,  Sacc.,  found  growing  on  pine  and  fir  timber  in  the  forests  of 
Austria,  Unger  remarks  :§ 

Upon  still  greater  magnification  (Fig.  4)  it  is  seen  that  the  brown  apices  are  only 
the  sheaths  of  fine  cylindrical  cells  from  which  terminal  segments,  bound  together  in 
a  thread-like  manuer,  are  abjointed  aud  pushed  out.  There  is  no  doubt  that  these 
latter  have  the  significance  of  brood  cells,  although  they  possess  a  great  similarity  to 
the  spores  of  certain  species  of  Tor  ala. 

The  figure  given  by  Unger  represents  quite  plainly  the  abj unction  of 
the  conidium  within  the  end  of  the  hypha  in  a  manner  precisely  similar 
to  that  shown  in  Plate  ii,  Fig.  1.  It  differs,  however,  from  the  other 

*  Sitzungsberichte  der  Iv.  Akademie  zu  Miincken,  1879. 

t  Quarterly  Journal  Microscopical  Society,  xx,  1880. 

+  Reinke  and  Berthokl,  Die  Zersetzung  der  Kartoffeln  durch  Pilze,  1879. 

§  Botauische  Zeitung,  1847,  Nr.  15,  T.  iv. 

||  Prillieux  and  Delacroix,  Endoconidium  iemulentum,  nov.  gen.  nov.  spec.  Cham¬ 
pignon  donuant  au  seigle  des  propriety  v6u6neuses.  Bulletin  de  la  Soci6t6  Myco¬ 
logique  de  France,  Tome  vn,  2e  Fasicule,  p.  116.  / 
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species  of  Ghalara  as  figured  by  Saccardo* * * §  and  Corda,t  in  which  the 
spores  are  represented  as  being  abjointed,  not  at  one  but  at  various 
points  within  the  sheath-like  liyphoef  as  in  the  case  of  Sporoschisma 
mirabile ,  B.  &  Br.;§  Bloxamici  truncata ,  B.  &  Br.$||  ThieJavia  basicola , 
Zopf.jfl  Aphanomyces  stellatus ,  DBy.,**  and  probably,  although  it  has 
not  been  possible  to  exa  mine  figures,  Trullula  nitidula ,  Sacc.tf 

When  the  conidiophore  has  reached  the  limit  of  its  growth  the  outer 
cell  wall  of  the  tip  and  the  portion  immediately  below  it  ceases  growing 
and  becomes  slightly  tinted  olive  color  lik  e  the  mycelium.  The  pro¬ 
toplasm  contained  between  the  last  septum  and  the  apex  continues 
to  grow  and  ruptures  or  absorbs  the  cell  wall  of  the  tip,  pushing  out, 
seemingly  as  a  naked  protuberance  of  the  protoplasmic  contents  of  the 
cell,  but  probably  clothing  itself  with  an  extremely  thin  membrane, 
leaving  behind  the  shar  ply  defined  broken  edge  of  the  conidiophore. 
After  growth  has  conti  nued  for  a  few  minutes  and  the  cylindrical  pro¬ 
trusion  has  attained  about  the  length  of  the  diameter  of  the  sporophore, 
a  septum  forms  below  the  mouth  of  the  sporophore  and  by  the  further 
growth  of  the  protoplas  mic  contents  of  the  mother  cell  the  fully  formed 
gonidium  is  pushed  out  from  the  sporophore  only  to  be  followed  by  a 
second  spore  in  the  same  way.  Fifty  to  sixty  of  these  spores  are  fre¬ 
quently  th  us  shoved  out  of  a  single  vigorous  sporophore,  varying  from 
one-half  to  one  hour  each  in  time  of  appearance.  These  hyaline  conidia 
remai  ned  attached  to  each  other  in  long  chains,  often  doubling  upon 
themselves  in  Van  Tiegliem  cell  cultures  and  forming  several  rows  upon 
the  moist  underside  of  the  cover  glass  (Plate  II,  Fig.  1). 

It  is  surprising  that  in  such  a  work  as  that  by  Dr.  Alexander  Zalewski, 
TJeber  Sporenabschnur  ung  und  Sporenabf alien  bei  den  Pilzen,  published 
in  1883,||  no  mention  should  be  made  of  such  a  striking  modification  of 
the  author’s  second  type  of  spore  formation,  called  S 'uccedane  reilieniveise 

*  Saccardo,  Fungi  Italici,  Figs.  29,  30,  31,  32,  35. 

t  Corda,  leones  Fungorum,  T.  ii,  p.  9,  Tab.  ix,  Fig.  43. 

t  Mr.  J.  B.  Ellis  and  Dr.  H.  W.  Harkness  have  kindly  allowed  the  examination  of 
Chalara  acuaria,  C.  &  E.,  and  Chalara  Irachyspora,  Sacc.,  in  which  the  spores  are 
b  orne  apparently  as  in  Chalara  Ungeri,  Sacc.,  by  abjunctiou  from  an  elongated  mother 
c  ell,  if  the  term  may  properly  be  applied  to  such  cell  with  power  of  continuous  conidia 
formation. 

§  Berkeley,  M.  J.  and  Broome,  C.  E.  Notices  of  British  Fungi  XL  in  Annals  and 
Magazine  of  Natural  History,  June,  1850,  S.  2,  Vol.  5,  pp.23,24  (same  in  reprint). 
Reference  made  to  Graphium  penicilloides  1.  c.,  Int.  Crypt.  Bot.,  p.327,  Fig.  74;  Mon¬ 
taigne,  Sylloge  Generum  Spec.  Crypt.,  1856,  p.  306;  Fresenius,  Beitr.  z.  Mykologie, 
1852.  p.  17,  T.  Vi,  Fig.  26, 27, 28. 

II Ann.  Nat.  Hist.,  1854,  p.  468,  T.  xvi.  Fig.  17.  Berkeley,  Int.  Crypt.  Bot.,  p.327 
Fig.  74  b. 

U  Winter,  Die  Pilze,  Bd.  I,  Abth.  II,  p.  44  ;  Zopf,  Die  Pilze,  1891,  Fig.  61,  p.  97 ;  Zopf, 
liber  die  Wurzelbraune  der  Lupinen,  eine  neue  Pilzkrankheit,  in  Zeitschrift  fur  Pflan- 
zenkranklieiten,  Band  I,  Heft  2,  1891,  pp.  72-76. 

**Pringskeim’s  Jahrbucher,  ii,  p.  170,  T.  xix,  Figs.  1-3;  Linstedt  K.  Synopsis  d. 
Saprolegniaceen,  p.  63. 

ti  Saccardo,  Michelia,  n,  p.  285  ;  Sylloge  Fungorum,  hi,  p.732. 

tt  Flora,  1883,  p.  228;  Polish  Inaugural  Dissertation,  1883.  Also  in  German. 
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Absclinurung  der  Sporen  aaf  dem  Sclieitel  der  Basidie ,  especially  after 
the  publication  in  1847  of  such  perspicuous  figures  as  those  of  Unger’s 
above  referred  to.  Although  not  mentioned  by  De  Bary,  this  method 
of  spore  abj unction  is  referred  to  by  Zopf  in  his  recent  work. 

The  fully  formed  spores  are  thin- walled,  hyaline,  16-30  by  4-9/*,  bacil¬ 
lary,  and  sometimes  oblong  or  clavate.  They  germinate  in  a  few  hours 
in  water  or  nutrient  solutions,  and  quite  generally  form  a  protuber¬ 
ance  near  the  medial  zone,  exactly  opposite  to  the  germ  hypha,  thus 
giving  the  germinating  spore  the  form  of  a  cross  (PI.  n,  Fig.  4).  The 
slender  germ  hyphae  produce  sporophores,  often  immediately,  and  these 
push  out  from  their  apices  conidia  similar  in  all  respects  to  the  original 
ones  (Fig.  4),  and  the  secondary  or  olive  conidia  form  on  more  irregular 
branches  (PI.  ii,  Fig.  5). 

Olive  or  macro  conidia. — The  second  mode  of  spore  formation,  which 
in  all  essentials  resembles  the  first,  takes  place,  in  cultures,  following 
the  first,  and  were  it  not  for  its  slower  movement  would  be  entirely  sim¬ 
ultaneous  with  it.  Unlike  the  hyaline  spores  which  are  produced  upon 
the  surface  of  the  medium,  the  olive  conidia  are  formed  generally 
deeply  buried  within  the  tissues,  showing  no  inclination  to  rise  into  the 
air.  The  sporophores  which  bear  them  consist  of  simple,  septate, 
branching  hyphse,  frequently  almost  indistinguishable  from  the  pri¬ 
mary  conidiophores  above  mentioned,  and  also  from  the  sterile  branches 
of  the  mycelium.  The  mode  of  spore  formation  differs  from  that  just 
described  for  the  hyaline  conidia  only  in  tardiness  of  movement  and 
such  other  points  as  the  difference  in  shape  of  the  olive  conidia  would 
necessitate ;  in  fact,  the  two  may  be  said  to  merge  into  each  other,  the 
primary  conidiophores  producing  spores  resembling  the  olive  conidia  in 
shape  and  vice  versa  (Cf.  PI.  n,  2  a,  5  a).  Normally,  the  first  olive  coui- 
dium  produced  differs  from  those  which  follow  in  being  oblong-ovate, 
while  the  succeeding  ones  are  globose  or  elliptical  with  a  small  pedicel 
or  extension  at  the  lower  extremity  (Figs.  5,  6).  That  these  conidia 
are  produced  in  a  manner  not  wholly  in  accordance  with  that  described 
by  De  Bary  *  is  demonstrated  by  the  fact  that  the  tip  of  the  sporophore 
is  ruptured,  as  in  the  formation  of  the  hyaline  conidia,  upon  the  forma¬ 
tion  of  the  first  spore  and  displays  from  the  beginning  of  the  spore 
formation  (Fig.  8  a)  until  the  complete  abj  unction  of  the  mature  spore 
(Fig.  8c)  a  distinct  somewhat  irregular  edge  or  rim,  below  which  is 
formed  the  true  septum  of  the  conidium  (Fig.  8).  In  older  specimens, 
after  four  or  even  five  (the  maximum  number  observed)  conidia  have 
been  pushed  out,  the  protoplasm  below  the  last  formed  septum  often 
becomes  rounded  as  at  Fig.  6,  Plate  n,  clearly  demonstrating  that  the 
delicate  exospore  of  the  conidium  is  formed  within  the  surrounding  end 
of  the  sporophore.  These  olive  conidia  are  12-19  by  6-13/*,  mostly 
10-11  by  12-15/*,  and  in  the  first  stages  of  their  formation  are  hyaline, 
thin-walled  bodies  with  more  or  less  evenly  granular  contents.  In  the 

*  De  Bary,  Morpli.  and  Biology  of  the  Fungi,  Eng.  edition,  p.  69-70. 

t  Zopf,  Die  Pilze,  1890,  p.  97. 
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coarse  of  24  hours  they  become  dark  colored  and  coarsely  granular, 
later  developing  numerous  oil  globules  which  react  strongly  with  osmic 
acid,  giving  the  characteristic  brown  color.  Occasional  specimens 
among  hundreds  observed  manifested  a  tendency  to  germinate  either  in 
nutrient  solutions  or  water,  and  those  noted  sent  out  long  hyaline 
branching  hyphse.  These  were  not  followed  to  the  production  of  second¬ 
ary  sporidia.  From  analogy  the  olive  conidia  may  be  expected  to  serve 
the  purpose  of  resting  spores,  possessing  thick  exospores  and  being 
formed  largely  within  the  soft  tissues  of  the  potato. 

Pycnidia. — From  a  week  to  9  days  after  sowing  the  hyaline  conidia, 
a  third  form  of  fructification  makes  its  appearance,  developing  with 
remarkable  rapidity  and  abundance.  In  its  initial  stages  the  pycnidium 
arises  as  the  swollen  and  curled  or  twisted  tip  of  a  vegetative  hypha,  or 
as  a  twist  or  knot  in  a  sporophore  between  the  conidium  and  its  point 
of  union  with  the  main  hypha  (Plate  hi,  Fig.  9).  Although  observed 
to  be  present  in  numerous  cases,  no  anastomosing  of  different  hyphte 
branches  seems  necessary.  Almost  simultaneously  with  the  first  curv¬ 
ing  of  the  hypha  tip,  side  branches  arise  which,  by  their  growth  and 
formation  of  septa,  form  the  coarsely  cellular  membranaceous  wall  of  the 
pycnidium.  After  the  globose  base  of  the  pycnidium  has  attained  its 
normal  diameter,  there  arises  an  elongated  ostiolium  or  beak,  composed 
of  slender  septate  hypliae  placed  parallel,  side  by  side,  in  several  ranks 
about  the  orifice.  By  the  rapid  extension  of  these  hyphse,  a  long,  hol¬ 
low  neck  or  beak  is  formed  for  the  upward  passage  of  the  pycnospores. 
When  the  neck-forming  hyphse  have  reached  their  limit  of  extension, 
the  tips  become  gradually  tapering  and  form,  upon  maturity,  long 
(30-60//)  slender  hyaline  fimbriations.  Both  the  bulbous  portions  of  the 
pycnidia  and  the  slender  necks  vary  greatly  in  size,  the  former  being 
96-224  by  96-224//  in  diameter,  and  the  latter  395-608//  long  by  24-34// 
at  base  and  14-20//  at  apex. 

Pycnospores.— So  far  as  the  extremely  fragile  nature  of  the  interior 
permitted  observation,  the  pycnospores  are  formed  by  the  division  of 
very  thin -walled  mother  cells  lining  the  cavity  of  the  pycnidium.  Until 
means  can  be  devised  for  removing  the  difficulties  lying  in  the  way  of 
the  determination  of  this  point,  the  exact  mode  of  formation  must  re¬ 
main  in  doubt.  The  pycnospores  are  hyaline,  globose,  or  oblong,  and 
are  fastened  together  by  a  mass  of  refringent  substance  tardily  soluble 
in  water.  When  freshly  exuded  from  the  tip  of  the  pycnidium,  they 
are  5-9  by  5-9//;  but,  upon  immersion  in  water  for  several  hours,  they 
swell  greatly,  becoming  12-17  by  9-15//.  In  culture  media,  both  while 
remaining  closely  united  in  masses  and  when  separated,  they  germinate 
profusely,  producing  upon  their  frequently  anastomosing  hyphte,  both 
hyaline  and  olive  conidia,  and  finally  pycnidia,  similar  to  those  in  which 
they  are  produced.  The  presence  of  the  gelatinous  substance  uniting 
the  conidia,  manifests  itself  upon  the  germination  of  the  spore  as  a 
granular  film,  which  assumes  (as  at  Fig  4&,  Plate  in)  the  form  of  a  deli¬ 
cate  ring,  often  of  narrow,  lateral  extension. 
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INOCULATIONS. 

Healthy  potatoes,  kept  in  a  moist  atmosphere  in  the  laboratory,  upon 
being  covered  with  the  hyaline  conidia  and  pycnospores  of  the  fungus, 
became,  in  the  course  of  a  few  weeks,  badly  diseased  with  the  typical 
black  rot.  The  fungus  is  capable  of  entering  the  eyes  of  the  potato 
and  is  nourished  by  the  small,  dead  fibrils  often  connected  with  the 
eyes.  In  inoculations,  the  diseased  portions  began  in  or  near  the  eye. 
To  convince  the  most  skeptical,  initials  were  scratched  upon  the  surface 
of  one  potato  with  a  sterile  needle,  and  the  surface  coated  with  hyaline 
conidia  in  water.  In  three  weeks  the  initials  appeared  in  typical  black- 
rot  lines  against  the  brown  back  ground. 

PROBABLE  LIFE  HISTORY. 

The  life  cycle  of  the  parasite,  although  not  certainly  completed  by 
these  different  forms,  may  cover  a  period  of  several  weeks  and  perhaps 
months.  The  abundant  mycelium  present  in  the  diseased  roots  planted 
in  the  hotbed  for  the  purpose  of  obtaining  sprouts  infects  the  young 
shoots  as  described.  This  infection  may  take  place  either  through  the 
medium  of  spores  or  by  the  growth  of  mycelium  from  the  diseased  areas 
themselves.  Diseased  sprouts  planted  in  the  field  produce  diseased 
roots  which  may  spread  the  disease  to  other  hills  either  through  the 
soil  directly  or  by  means  of  the  numerous  fibrils  from  other  plants. 
These  infected  areas,  although  perhaps  inconspicuous  at  first,  grow 
steadily  in  diameter  not  being  checked  by  digging,  and  when  the  pota¬ 
toes  are  stored  for  keeping  continue  to  grow  in  the  root  and  at  the 
same  time  to  produce  the  various  forms  of  spores.  These  reproductive 
bodies  when  supxilied  with  sufficient  moisture  are  capable  of  infecting, 
unaided,  sound  potatoes  througn  their  eyes.  Thus  one  diseased  potato 
when  stored  in  a  bin  of  healthy  ones  is  capable  of  infecting  all  those  in 
the  bin  and  causing  them  to  rot  in  a  short  time. 

To  what  extent  the  fungus  is  able  to  live  upon  the  dead  vegetable  mat 
ter  of  the  soil  has  not  been  determined,  but  from  its  omnivorous  habits 
numerous  substances  might  be  expected  to  nourish  it  in  an  active  state. 
The  fact  that  the  parasite  grows  luxuriantly  upon  strong  nahrlosung 
agar  would  perhaps  indicate  its  ability  to  inhabit  different  stable  ma¬ 
nures  applied  to  the  potato  fields,  and  although  no  experiments  were  at¬ 
tempted  to  show  whether  a  passage  through  the  digestive  caual  would 
kill  the  spores,  circumstantial  evidence  points  strongly  to  the  belief  that 
such  passage  does  not  destroy  all  forms. 

Geratocystis  fimbriata  probably  winters  not  only  in  the  roots  used  for 
seed  the  following  spring,  but  in  the  soil  itself,  upon  decaying  portions 
of  sweet  potato  roots  and  other  vegetable  substances.  The  sclerotial 
stage  mentioned  may  be  found  to  compose  the  principal  resting  stage 
of  the  parasite. 

PREVENTIVE  MEASURES. 

I.  The  first  and  most  important  precaution  to  be  taken  in  combating 
the  disease  is  to  plant  only  perfectly  healthy  seed  in  the  hotbed,  even 
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if  it  is  necessary  to  import  such.  This  preventive  measure  is  most 
essential,  as  diseased  seed  will  give  diseased  sprouts,  which  in  turn  will 
grow  a  crop  of  worthless  potatoes. 

II.  The  selection  of  healthy  sprouts  is  plainly  necessary  in  case  the 
fungus  gets  into  the  hotbeds,  and  under  no  circumstances  should  dis¬ 
eased  plants  be  put  into  the  field.  The  test  of  using  copper  fungicides 
in  the  hotbed  has  not  been  made,  but  from  analogy  seems  to  promise 
assistance.  If  the  fungicide  is  used  the  shoots  should  be  kept  green 
with  it  until  pulled. 

III.  Fields  which  have  become  so  impregnated  by  the  disease  that 
they  refuse  to  grow  profitable  crops  had  best  be  added  to  the  regular 
farm  rotation.  This  method  will,  if  continued  for  several  years,  allow 
the  accumulated  infective  material  to  burn  itself  out  by  consuming  all 
available  food  material  in  the  soil. 

IV.  Decaying  roots  and  the  refuse  after  digging  should  be  carefully 
removed  from  the  field  and  burned,  as  such  debris  adds  to  the  food  of 
the  parasite. 

Y.  The  use  of  large  quantities  of  barnyard  manure  probably  favors 
the  development  of  the  trouble,  since  it  adds  greatly  to  the  decaying 
vegetable  matter  of  the  soil.  Where  the  use  of  commercial  fertilizers 
can  be  made  to  take  the  place  of  manure  it  will  certainly  be  desirable 
to  make  the  change. 

VI.  Although  no  experiments  have  yet  been  completed  upon  the  mat¬ 
ter,  it  is  probable  the  spread  of  the  disease  in  the  bin  may  be  checked 
by  dipping  the  roots  in  one  of  the  copper  mixtures,  preferably  the  am- 
moniacal  solution,  before  storing  for  the  winter.  What  effect  tobacco 
smoke  or  the  fumes  of  sulphur  would  have  in  checking  the  disease  in 
the  bins  remains  to  be  ascertained. 

Experiments  are  now  under  way  to  ascertain,  if  possible,  the  effect  of 
the  use  of  the  ammoniacal  solution  of  copper  carbonate  in  preventing 
the  disease.  Hotbed,  field,  and  bin  experiments  are  in  progress,  and  it 
is  hoped  definite  results  will  be  obtained. 

SUMMARY. 

I.  The  black  rot  of  the  sweet  potato,  both  upon  young  shoots,  caus¬ 
ing  “  black  shank,”  and  upon  mature  roots,  is  caused  by  the  parasitic 
action  of  the  fungus  Ceratocystis  ftmbriata.  Ellis  and  Halsted. 

II.  Portions  of  diseased  tissue  develop,  when  placed  upon  various 
media,  abundant  growths  of  the  parasitic  fungus. 

III.  Three  modes  of  spore  formation  are  present,  two  endogenous 
from  the  tips  of  specialized  hyphse,  the  third  from  cyst-like  bodies.  The 
connection  of  a  sclerotial  form,  although  not  demonstrated  by  culture, 
is  strongly  suspected. 

IV.  Spores  grown  in  cultures  are  capable  of  inoculating  healthy  roots 
through  the  broken  cuticle  or  through  the  eyes. 


11 


DESCRIPTION  OF  PLATES. 

Plate  I,  Ceratocystis  fimbriata,  Ell.  &  Hals. 

Fig.  1.  Sweet  Potato  showing  blackened  area,  inhabited  by  the  parasite. 

2.  Cross  section  of  the  same. 

Plate  II,  Ceratocystis  fimbriata,  Ell.  &  Hals. 

Fig.  1.  Sporophore  of  hyaline  conidia  figured  1  p.  m.  la,  the  same  figured  1:50  p. 

m.  16,  the  same  at  2:15  p.  m.  X  550.  From  test-tube  cultures  of  sweet 
potato  agar-agar. 

2.  Group  of  hyaline  conidia,  showing  variations  in  form  from  test-tube  culture. 

2a,  the  same  from  plate  culture  X  400. 

3.  Group  of  hyaline  conidia  sporophores,  showing  spore  formation  X  300.  From 

test-tube  cultures. 

4.  Germinating  hyaline  conidia  from  cultures  24-48  hours  old  in  sweet  potato 

agar.  4a,  young  germ  hypha  with  hyaline  conidium  forming.  46,  hyaline 
conidium  lately  expelled  from  sporophore.  4c,  commencement  of  sporo¬ 
phore  or  branch  of  hypha  of  germination  X  550. 

5.  Sporophores  with  olive  conidia  issuing  from  tips.  5a,  characteristic  primary 

spore  first  formed  X  550. 

6.  Sporophore  of  olive  conidium  greatly  enlarged  X  1,500.  a,  ruptured  outer  wall 

of  sporophore.  6,  protoplasmic  contents  of  mother  cell. 

7.  Olive  conidia  germinating  X  550. 

8.  Successive  stages  in  formation  of  olive  conidia.  8a,  sporophore  aud  spore 

figured  12:15  p.  m.  86,  same 2  p.  in.  8c,  same  4:35  p.  m.  Sd,  same  6:25  p. 
m.  8c,  9  a.  m. 

9.  Primary  growth  of  mycelial  hyphm  from  hyaline  conidium. 


Plate  III,  Ceratocystis  fimbriata,  Ell.  &  Hals. 

Fig.  1.  Mature  pycnidium  X  200.  la,  gelatinous  mass  of  exuded  spores. 

2.  Fimbriate  tip  of  beak  or  ostiolium  X  500. 

3.  Cross  section  of  pycnidium  showing  large  thin  walled  cells,  previous  to  spore 

formation  X  300. 

4.  Gelatinous  mass  of  pycnospores  X  550.  4a  isolated  spores  shortly  after  im¬ 

mersion  in  iodine.  46  pycnospore  after  48  hours  in  sweet  potato  agar  cul¬ 
ture.  N,  nucleus;  G,  ring  of  gelatinous  granules. 

5.  Cross  section  of  pycnidium  beak  near  base  X  550. 

6.  Primary  growth  of  mycelial  hyphaj  from  pycnospore  X  200. 

7.  Anastomosiug  hyphse  abundant  on  mycelium  from  pycnospores  and  hyaline 

conidia  X  440. 

8.  Germinating  pycnospores.  8a  ring  of  gelatinous  uniting  substance.  86  pro¬ 

mycelium  in  form  of  a  sporophore  with  hyaline  conidium  issuing  X  550. 

9.  Primary  stage  in  development  of  pycnidium  X  550. 

10.  Early  stage  in  development  of  pycnidium  X  550. 

11.  Immature  pycnidium  X  400. 
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EXPERIMENTS  IN  THE  TREATMENT  OF  PLANT  DISEASES. 

By  B.  T.  Galloway. 

(Plate  IV.) 

Part  III. 

In  addition  to  the  field  work  conducted  in  1890  by  the  Division  of 
Vegetable  Pathology  and  set  forth  in  Parts  I  and  II  of  this  article,  a 
series  of  experiments  were  made  under  our  direction  by  field  agents 
located  in  various  parts  of  the  Union.  The  reports  of  these  agents  have 
all  been  received,  and  while  it  is  our  usual  custom  to  publish  them  in 
the  form  of  a  special  bulletin  several  reasons  make  it  more  desirable  to 
give  them  in  a  condensed  form  here. 

TREATMENT  OF  GRAPE  DISEASES. 

-These  experiments  were  carried  on  at  Greenville,  South  Carolina; 
Vineland,  New  Jersey;  and  Neosho,  Missouri.  The  work  in  the  main 
was  planned  to  throw  additional  light  on  the  treatment  of  black  rot, 
which  is  everywhere  recognized  as  being  the  most  destructive  of  all 
grape  maladies.  The  questions  we  were  desirous  of  obtaining  more 
information  upon  may  be  briefly  summarized  as  follows: 

I.  A  comparison  of  the  fungicides  given  below  as  regards  cost,  effi¬ 
ciency,  and  effects  on  the  healthy  foliage  and  fruit. 

(a)  Bordeaux  mixture  prepared  in  accordance  with  the  usual  formula, 
i.  e .,  copper  sulphate  6  pounds,  lime  4  pounds,  and  water  22  gallons. 

( b )  Bordeaux  mixture  prepared  the  same  as  a ,  then  allowed  to  settle. 
After  this  has  taken  place  drawing  off  the  clear  liquid  and  drying  the 
sediment  the  latter  being  simply  mixed  with  water  when  used.  The 
object  in  using  this  preparation  was  to  determine  if  possible  whether 
the  Bordeaux  mixture  prepared  in  advance  was  as  effective  as  that 
made  in  the  usual  way.  The  question  has  considerable  practical  im¬ 
portance  as  there  is  an  increasing  demand  for  a  mixture  ready  for  use. 
This  demand  is  mostly  from  small  growers  who  do  not  care  to  go  to  the 
trouble  of  buying  the  copper  and  lime  and  making  their  own  mixture. 

( c )  Modified  eau  celeste  containing  copper  sulphate  4  pounds,  aqua 
ammonia  3  pints,  carbonate  of  soda  5  pounds. 

( d )  Copper  carbonate  in  suspension,  3  ounces  to  22  gallons.  This 
being  a  much  cheaper  preparation  than  the  ammoniacal  copper  carbon¬ 
ate  solution,  it  was  thought  best  to  give  it  a  thorough  trial. 

(e)  Simple  milk  of  lime  made  by  dissolving  3  pounds  of  lime  in  25 
gallons  of  water. 

(/)  Solution  of  copper  acetate,  2  pounds  to  22  gallons. 

{(j)  Mixture  No.  5  consisting  of  equal  parts  of  ammoniated  copper 
sulphate  and  ammonia  carbonate.  Used  at  the  rate  of  1  pound  to 
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25  gallons  of  water.  Mixture  No.  5  is  practically  eau  celeste  in  dry 
concentrated  form. 

(h)  Ammoniacal  copper  carbonate  solution,  3  ounces  copper  carbon¬ 
ate  dissolved  in  1  quart  of  ammonia,  and  diluted  with  22  gallons  of  water. 

II.  The  value  of  a  mixed  treatment,  consisting  of  three  early  treat¬ 
ments  of  the  Bordeaux  mixture  and  three  late  sprayings  of  the  ammo¬ 
niacal  solution. 

III.  The  value  of  early  against  late  sprayings.  By  early  is  meant  the 
first  treatment  when  the  buds  begin  to  swell,  and  by  late  the  first 
treatment  when  the  grapes  are  the  size  of  bird  shot. 

EXPERIMENTS  AT  GREENVILLE,  SOUTH  CAROLINA. 

The  work  at  this  place  was  conducted  A.  M.  Howell,  who  is  to  be 
commended  for  the  care  devoted  to  it.  The  vineyard  chosen  by  Mr. 
Howell  for  the  experiment  was  one  which  had  been  well  cultivated  and 
cleared,  but  had  never  before  received  any  treatment  for  vine  dis¬ 
eases  and  for  3  years  had  regularly  lost  from  50  to  75  per  cent  of  its 
crop  by  black  rot.  Besides  this  it  had  been  invaded  by  downy  mildew 
and  anthracnose. 

The  variety  selected  for  experimental  treatment  was  the  Concord, 
because  of  its  regular  habits  of  growth  and  fruitage,  and  its  unvarying 
susceptibility  to  rot.  In  accordance  with  instructions  the  vineyard  was 
divided  into  14  contiguous  plats,  11  consisting  of  58  and  3  of  50  vines 
each.  In  the  11  plats,  containing  58  vines  each,  a  sub-plat  of  8  vines 
was  marked  off  in  the  center  of  each.  These  sub-plats  were  left  without 
treatment.  The  vineyard  was  then  divided  as  follows  :  Three  plats  of 
50  vines  each,  containing  no  sub-plats ;  eleven  main  plats  containing 
50  vines  each  having  in  the  center  a  sub  plat  of  8  vines  each.  The 
different  plats  were  designated  by  the  letters  of  the  alphabet  from  A  to 
W,  inclusive,  as  shown  in  the  following  diagram : 


A 

B 

A 

C 

D 

C 

E 

E 

E 

G 

H 

G 

I 

J 

I 

K 

L 

K 

M 

N 

M 

0 

P 

0 

Q 

R  * 

Q 

s 

T 

s 

s 

T 

s 

u 

u 

V 

V 

W  W 


Fig.  1, 
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The  variation  in  regard  to  these  was  for  the  purpose  of  bringing  out 
the  value  of  early  spraying,  as  will  be  shown  later. 

The  first  spraying  was  made  10  days  before  blooming,  and  would  have 
been  applied  earlier  but  for  a  delay  in  the  arrival  of  some  of  the  chemi¬ 
cals.  The  weather  had  been  dry  for  2  weeks  and  no  disease  was  showing 
on  the  leaves.  The  next  day,  however,  a  rainy  spell  set  in,  lasting  5 
days.  The  second  treatment  was  also  given  on  a  clear  day  and  the  first 
traces  of  black  rot  had  been  discovered  the  day  before.  There  were  rains 
on  May  18, 19,  20,  and  then  none  until  June  1.  The  day  after  the  fourth 
treatment  there  was  a  light  rain  (June  15)  and  this  was  followed  by  a 
drought  which  put  an  end  to  any  infection  of  black  rot  for  the  season. 

In  order  to  get  a  fair  estimate  as  to  the  value  of  the  various  treat¬ 
ments  the  diseased  and  healthy  berries  on  both  the  treated  and  un¬ 
treated  plats  were  carefully  counted  and  weighed.  The  weight  of  dis¬ 
eased  fruit  was  estimated  by  counting,  in  several  cases,  the  number  of 
berries  in  a  pound  of  sound  fruit,  obtaining  an  average  number,  and 
dividing  the  number  of  diseased  berries  by  it.  The  results  of  this  work 
is  shown  in  tabular  form  below. 


Plat. 

Number  of  vines,  date, 
and  manner  of  treat¬ 
ment. 

Yield  of 
sound 
fruit 
per  plat. 

Average 
yield 
per  vine. 

Number 
of  rotten 
berries 
per  plat. 

Number 
of  rotten 
berries 
per  vine. 

Total  rot 
per  plat 
in  pounds 
of  sound 
fruit. 

Percent¬ 
age  of 

loss. 

Total 
cost  of 
treat¬ 
ment 

A.... 

50  vines  treated  April  30, 
May  15  and  30,  and 
June  14,  with  Bor¬ 
deaux  mixture . 

Pounds. 

260 

Pounds. 

5. 20 

275 

5.  50 

1.56 

.6 

Cents. 

.54 

B.... 

8  untreated  vines . 

23 

2.  87 

2,464 

308 

14 

38 

.  00 

C  .... 

50  vines  treated  April  30, 
May  15  and  30,  and 
June  14,  with  ammoni- 
acal  copper  carbonate 
solution . 

255 

5.  10 

236 

4.  72 

1.34 

.6 

.22 

D  .... 

8  untreated  vines . 

20 

2.50 

2,816 

352 

16 

45 

.00 

E  .... 

50  vines  treated  April  30, 
May  15  and  30,  and 
June  14,  with  Bor¬ 
deaux  mixture  and  am- 
moniacal  solution . 

255 

5.  10 

188 

3.  76 

1.06 

.4 

.40 

E  .... 

8  untreated  vines . 

20 

2.50 

2,  827 

353 

16 

45 

.00 

Gr  .  -  - . 

50  vines  treated  April  30, 
May  15  and  30,  and 
June  14,  with  modified 
eau  celeste . 

260 

5.  20 

68 

1.36 

.33 

.  1 

Not 

given. 

H... 

8  untreated  vines . 

24 

3 

2,  466 

308 

14 

37 

.00 

I . 

50  vines  treated  April  30, 
May  15  and  30,  and 
June  14,  with  copper 
carbonate  in  suspen¬ 
sion  . 

246 

4.92 

268 

5.36 

1.52 

.6 

.  11 

J  .... 

8  untreated  vines . 

18 

2.  25 

2,  998 

375 

17 

48 

.  00 

K . . . . 

50  vines  treated  April  30, 
May  15  and  30,  and 
June  14,  with  milk  of 
lime . 

190 

3.  80 

8,  599 

172 

48.  86 

20 

.03 

Ii  •  •  .  a 

8.  untreated  vines . 

20 

2.  50 

2,819 

352 

16 

45 

.00 

M.... 

50  vines  treated  Api'il  30, 
May  15  and  30,  and 
June  14,  with  Bordeaux 
mixture  prepared  in 
advance  . 

230 

• 

4.60 

367 

7.  34 

2.  08 

.9 

.  54 

N  ... 

8  untreated  vines . 

22 

2.  75 

2, 126 

266 

12 

35 

.  00 

O  .. 

50  vines  treated  April  30, 
May  15  and  30,  and 
June  14,  with  Bordeaux 
mixture,  one-half 
strength  prepared  in 
advance  . 

180 

3.  60 

8,  730 

174. 60 

49.  60 

21.50 

.27 

1J  .... 

8  untreated  vines . 

17 

2.12 

2,  372 

284 

13 

43 

,00 

15 


Plat. 

Number  of  vines,  date, 
and  manner  of  treat¬ 
ment. 

Yield  of 
sound 
fruit 
per  plat. 

Average 
yield 
per  vine. 

Q.... 

50  vines  treated  April  30, 
May  15  and  30,  and 
June  14,  with  acetate 
of  copper  solution . 

Pounds. 

260 

Pounds. 

5.20 

R . . .. 

8  untreated  vines . 

20 

2.  50 

S  .... 

50  vines  treated  April 

30,  May  15  and  30,  and 
June  14  with  mixture 
No.  5 . 

255 

5. 10 

T.... 

8  untreated  vines . 

25 

3.12 

S'.... 

50  vines  treated  April 
30,  May  15  and  30,  and 
June  i4  with  mixture 
No.  5  . 

216 

4.  32 

T'  .  .. 

8  untreated  vines . 

22 

2.75 

U . . .. 

50  vines  treated  May  17 
and  June  2  with  Bor¬ 
deaux  mixture;  late 
treatment . 

210 

4.20 

V.... 

50  vines  treated  May  25, 

J une  9,  with  Bordeaux 
mixture,  8  days  later 
than  U . 

200 

4 

w ... 

50  vines  treated  May  17 
and  June  2  same  as  U, 
excepting  ammoniacal 
solution  was  used . 

220 

4.  40 

Number 
of  rotten 
berries 
per  plat. 

Number 
of  rotten 
berries 
per  vine. 

Total  rot 
per  plat 
in  pounds 
of  sound 
fruit. 

Percent¬ 
age  of 
loss. 

Total 
cost  of 
treat¬ 
ments. 

Gents. 

277 

2, 176 

5.  54 
272 

1.57 

12 

.6 

37.  50 

Not 

given. 

.00 

113 
2,  472 

2.  23 
309 

.63 

14 

.25 

36 

Not 

given. 

.00 

312 
2,  287 

6.  24 
286 

•  1.77 

13 

.8 

37 

Not 

given. 

.00 

2,112 

42.  24 

12 

5 

.22 

2,  040 

40.  80 

11.  59 

5.50 

.27 

2,618 

52.  36 

15 

6 

.11 

Very  little  comment  upon  tlie  foregoing*  table  is  necessary,  as  we  be¬ 
lieve  it  fully  explains  itself  and  in  a  measure  answers  the  questions 
summarized  in  the  first  part  of  this  article.  It  will  be  seen  that  seven 
of  the  fungicides  used  reduced  the  amount  of  rot  to  less  than  1  percent, 
while  on  the  untreated  vines  the  loss  averaged  40  per  cent.  This  was 
much  less  than  in  an  ordinary  season,  on  account  of  the  dry  weather. 
In  such  cases  about  75  per  cent  would  have  probably  been  lost.  The 
present  season  was  not  one  either  that  furnished  a  good  test  of  fungi¬ 
cides.  If  more  rain  had  fallen  there  is  little  doubt  that  there  would 
have  been  more  rot  on  the  treated  plats,  more  striking  differences  in  the 
degrees  of  efficacy  of  the  different  fungicides,  and  more  grapes  actually 
saved.  That  is,  the  difference  between  the  amount  lost  on  the  treated 
and  untreated  plats  would  have  been  much  greater. 

As  to  the  comparative  value  of  the  fungicides,  the  ratios  found  in  the 
figures  as  given  can  scarcely  be  considered  such  as  will  hold  for  other 
seasons  and  in  different  climates.  This  season’s  work  has  shown  that 
a  difference  in  locality  affects  the  action  of  fungicides  on  foliage;  for 
example,  the  copper  acetate,  which  proved  very  efficacious  with  Mr. 
Howell,  of  South  Carolina,  burned  the  foliage  so  badly  in  Missouri  as 
to  ruin  the  crop  for  the  year. 

Milk  of  lime  and  precipitated  Bordeaux  mixture,  one-half  strength, 
both  proved  ineffectual.  As  regards  efficiency  the  other  fungicides 
stood  in  the  following  order  : 


Modified  eau  celeste. 

Mixture  No.  5. 

Bordeaux  mixture  and  ammoniacal  solution. 
Bordeaux  mixture. 


Copper  acetate. 

Ammoniacal  solutiou. 

Copper  carbonate  in  suspension. 
Precipitated  Bordeaux. 


16 


The  loss  from  not  beginning  the  treatments  early  was  not  as  striking 
as  was  anticipated,  but  there  is  no  doubt  that  a  wet  spring  would  have 
shown  a  more  decided  contrast  between  the  effects  of  late  and  early 
treatments.  As  it  was,  a  difference  of  8  days  in  the  date  of  the  first  ap¬ 
plication  made  a  difference  of  5  per  cent  in  the  amount  of  rot,  showing 
that  it  is  not  safe  to  begin  treatments  later  than  the  last  of  April  in  the 
Southern  grape-growing  districts,  or,  in  general,  about  10  days  before 
the  blooming. 

EXPERIMENTS  AT  CHARLOTTESVILLE,  VIRGINIA;  VINELAND,  NEW  JER¬ 
SEY  ;  AND  NEOSHO,  MISSOURI. 

The  experiments  at  the  foregoing  places  cover  practically  the  same 
ground  as  those  given  in  detail  in  the  preceding  notes  j  in  fact,  the 
same  plan  was  followed  at  each  place.  Without  going  into  further  de¬ 
tails,  for  which  we  have  not  space  here,  the  entire  work  may  be  sum¬ 
marized  as  follows : 

I.  All  things  considered,  the  Bordeaux  mixture  still  heads  the  list 
as  a  preventive  of  black  rot. 

II.  The  Bordeaux  mixture  prepared  in  advance  according  to  the 
directions  already  given  is  not  satisfactory,  and  is  therefore  not  worthy 
of  further  use. 

III.  Copper  carbonate  in  suspension  and  milk  of  lime  are  compara¬ 
tively  useless  as  preventives  of  black  rot  and  other  grape  diseases. 

IV.  Copper  acetate  has  fungicidal  value,  but  in  most  sections  it  is 
likely  to  injure  the  foliage. 

V.  The  cheapest  and  most  effectual  remedy  for  black  rot  and  downy 
mildew,  taking  everything  into  consideration,  is  the  ammoniacal  solu¬ 
tion  of  copper  carbonate.  Next  to  this  is  a  mixed  treatment  consisting 
of  two  or  three  early  sprayings  of  Bordeaux  mixture  and  the  same 
number  of  late  treatments  with  ammoniacal  solution. 

VI.  Mixture  No.  5,  while  possessing  value  as  a  fungicide,  is  likely  to 
injure  the  foliage.  Until  this  difficulty  is  overcome  its  use  on  a  large 
scale  can  not  be  recommended. 

VII.  Early  sprayings  are  absolutely  necessary  to  insure  the  best 
results  in  the  treatment  of  black  rot. 

As  heretofore,  experiments  in  the  treatment  of  a  number  of  plant 
diseases  were  carried  on  under  our  direction  in  Wisconsin  by  Prof.  E. 
S.  Goff,  of  the  State  Experiment  Station.  Following  is  Professor  Goff’s 
report  in  full. 
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TREATMENT  OF  FUNGOUS  DISEASES. 

Report  of  E.  S.  Goff,  Madison,  Wisconsin. 

Sir  :  I  have  the  honor  to  report  the  results  of  experimental  work  in  the  treatment 
of  certain  fungous  diseases  of  plants  as  per  plan  approved  by  you  in  May  last. 

E.  S.  Goff, 

Special  Agent,  Madison,  Wisconsin. 

Mr.  B.  T.  Galloway, 

Chief  of  the  Division  of  Vegetable  Pathology, 

U.  S.  Department  of  Agriculture. 


The  fruit  farm  of  Mr.  A.  L.  Hatch,  on  which  the  experiments  here  reported  were 
conducted,  lies  3£  miles  southeast  of  the  village  of  Ithaca,  Richland  County,  Wiscon¬ 
sin.  It  crowns  the  summit  of  a  hillock,  and  is  not  far  from  1,000  feet  above  sea  level. 
The  soil  is  a  light  clay  loam,  underlaid  by  Potsdam  Sandstone,  and  is  in  a  good  state 
of  cultivation. 

The  plan  of  work  arranged  included  treatment  for  the  apple  scab,  Fusicladium  den . 
driticum,  Fckl.,  the  Septoria  of  the  raspberry  and  blackberry,  Septoria  rubi,  West, 
and  the  potato  rot.  The  weather  during  the  early  summer,  however,  proved  exces¬ 
sively  rainy,*  and  the  effects  of  some  of  the  applications  were  undoubtedly  destroyed 
by  copious  showers  soon  after  the  treatments.  It  was  sometimes  necessary  to  post¬ 
pone  applications  from  day  to  day  owing  to  the  very  frequent  rains.  The  somewhat 
meager  results  secured  in  the  treatment  of  apple  scab,  as  compared  with  the  season 
of  1889,  are  probably  attributable  to  the  excessive  rainfall  of  the  early  part  of  the 
summer. 

In  all  of  the  experiments  the  spraying  was  performed  with  the  so-called  “  Little 
Climax”  force  pump,  fitted  with  the  Nixon  nozzle.  The  Vermorel  nozzle  was 
tested  for  applying  the  Bordeaux  mixture,  but  was  little  used,  as  the  Nixon  nozzle 
was  satisfactory.  The  liquids  were  always  applied  in  sufficient  quantity  to  pretty 
thoroughly  wet  the  foliage. 

EXPERIMENT  IN  THE  TREATMENT  OF  APPLE  SCAB. 

The  fungicides  tested  the  past  season  for  preventing  apple  scab  were  : 

I.  Copper  carbonate  dissolved  in  ammonia,  as  used  in  1889,  and  also  suspended  in 
water. 

II.  The  sulphur  powder,  so  called,  tested  in  1889,  and  introduced  by  Mr.  E.  Bean,  of 
Jacksonville,  Florida. 

III.  The  compound  of  ammoniated  copper  sulphate  and  ammonium  carbonate  fur¬ 
nished  by  your  department  as  Mixture  No.  5. 

*  No  systematic  meteorological  records  were  kept  at  Ithaca  during  the  early  part  of 
the  season,  but  the  following  notes  were  made  by  Mr.  Hatch  :  “  Heavy  rain  May  9, 

10,  and  12;  May  31,  rains  since  the  13th,  severe  and  frequent ;  rain  June  3,  4,  and  5; 
June  15,  rained  heavily  almost  every  day  or  night  since  the  7th  ;  June  18,  hard  rain  ; 
June  29,  heavy  rain  June  20, 21, 22,  23,  and  24,  thunder  on  the  24th,  very  hot  since  the 
23rd,  90°  to  95°  several  days,  with  very  humid  atmosphere,  more  rain  on  the  29th;  July 

11,  very  heavy  rain;  July  13,  rain  with  wind  and  thunder;  August  19,  weather  very 
dry  since  middle  of  July.”  After  August  1,  a  careful  meteorological  record  was  kept  by 
a  daughter  of  Mr.  Hatch,  in  accordance  with  the  rules  of  the  Signal  Service,  from 
which  it  appears  that  3.46  inches  of  rain  fell  on  12  days  during  August  and  2.5  inches 
on  6  days  during  September. 

At  Madison  7.02  inches  of  rain  fell  on  13  days  in  June  and  1.81  inches  in  7  days  in 
J  uly. 
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Plan  of  the  work. — The  questions  to  which  answer  was  sought  in  the  use  of  these 
materials,  and  the  methods  employed  to  answer  them  were  : 

I.  The  comparative  efficacy  of  the  three  compounds  named  in  preventing  apple  scab. 

Two  trees  of  the  Fameuse  variety  were  sprayed  with  each  of  the  three  compounds, 

and  their  crops  compared  with  those  of  check  trees  not  sprayed  at  all. 

II.  The  efficacy  of  copper  carbonate  applied  suspended  in  water,  as  compared  with 
that  dissolved  in  ammonia. 

It  was  found  in  1889  that  the  ammonia,  unless  very  largely  diluted,  endangers  the 
foliage,  and  gives  the  fruit  a  russety  appearance.  It  also  dissolves  the  arsenic  of 
Paris  green  or  London  purple  when  used  for  the  codling  moth  at  the  same  spraying, 
and  this  indirectly  causes  injury  to  the  foliage.  To  answer  the  second  question,  two 
Fameuse  trees  were  sprayed  with  copper  carbonate  dissolved  in  ammonia  and  two 
others  with  the  same  material  simply  stirred  in  water,  as  we  apply  Paris  green.  The 
crops  of  these  two  pairs  of  trees  were  compared  with  each  other,  and  also  with  those 
of  the  check  trees. 

III.  The  value  of  treatment  previous  to  the  opening  of  the  flowers. 

Two  Fameuse  trees  were  sprayed  once  with  ammoniacal  copper  carbonate  before 
bloom  and  three  times  after,  aud  their  crops  compared  with  those  of  two  other  trees 
sprayed  four  times  after  bloom.  The  crops  of  the  four  trees  were  compared  with  those 
of  check  trees  not  sprayed.  Also,  two  trees  of  the  Canada  peach  variety  were 
sprayed  with  suspended  copper  carbouate  twice  before  bloom  and  twice  after,  and 
their  crops  compared  with  those  of  two  others  sprayed  with  the  same  four  times  after 
bloom,  and  also  with  those  of  check  trees. 

IV.  The  number  of  treatments  necessary  to  secure  the  most  beneficial  results. 

Two  Fameuse  trees  were  sprayed  with  ammoniacal  copper  carbonate  2, 4,6,  and  8 

times  respectively,  and  the  crops  of  the  different  pairs  compared  with  each  other 
and  with  check  trees  not  sprayed  at  all. 

The  strength  at  which  the  fungicides  were  used. — The  copper  carbonate  was  in  every 
case  of  the  precipitated  form  and  when  applied  in  the  diluted  ammoniacal  solution 
was  used  at  the  rate  of  an  ounce  of  the  salt  to  25  gallons  of  water.  One  ounce  was 
dissolved  in  a  quart  of  ammonia  (strength  22°  Baum6)  and  the  solution  added  to  the 
water  just  before  the  treatment  at  the  rate  named. 

When  the  copper  carbonate  was  applied  in  suspension  an  ounce  was  first  well  stirred 
in  a  small  quantity  of  water  and  the  mixture  thus  formed  was  added  to  12|  gallons 
of  water. 

The  sulphur  powder  was  used  according  to  the  directions  on  the  package,  i.e.,  10 
pounds  were  added  to  a  barrel  of  water  and  allowed  to  stand  a  few  hours  before  use. 
The  yellow  colored  liquid  resulting  was  employed  without  dilution.  As  the  barrel 
became  nearly  empty  it  was  again  filled  with  water  and  the  solution  used  as  before. 

The  mixture  No.  5  was  used  as  suggested  by  you,  viz,  12  ounces  to  22  gallons  of 
water  in  the  first  two  treatments,  but  owring  to  injury  to  the  foliage  it  was  diluted 
one-third  in  the  later  sprayings. 

The  trees  selected  for  the  experiment  were  of  medium  size,  and  all  promised  a  full 
crop  of  fruit,  though  as  appears  from  the  table  on  a  succeeding  page,  all  did  not 
mature  a  full  crop.  None  of  the  trees  used  in  the  experiment  of  1889  were  employed  in 
the  experiment  here  reported.  The  first  treatment  was  given  on  May  5,  and  others 
were  made  May  13,  31,  June  5,  16,28,  July  14,  25,  August  6,  19,  aud  September  2. 
Of  course  all  the  trees  were  not  treated  at  all  the  sprayings.  The  treatment  of 
June  5  was  intended  to  supplement  that  of  May  31,  much  rain  having  fallen  between 
these  dates.  As  the  apples  showed  indications  of  maturity  the  entire  crop  on  each  of 
the  trees  selected  for  the  experiment  was  gathered  and  assorted  into  three  qualities 
as  follows : 

(1)  Fruits  quite  free  from  scab. 

(2)  Fruits  showing  scab  spots  but  not  of  sufficient  size  or  number  to  distort  the 
apples. 

(3)  Fruits  more  affected. 
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la  assorting  the  crops  only  the  scab  was  considered;  size  and  insect  injury  being 
ignored.  Some  of  the  fruits  placed  in  the  first  quality  were  badly  distorted  by 
insect  injuries,  and  were  very  small  in  size.  In  like  manner  some  fruits  of  compara¬ 
tively  large  size  were  of  necessity  placed  in  the  third  quality. 

The  numerical  data  relating  to  the  experiment  are  chiefly  grouped  together  in  the 
accompanying  table  but  as  this  table  is  necessarily  somewhat  complicated  the  more 
important  points  brought  out  are  graphically  illustrated  on  succeeding  pages. 


Tree 

No. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 

22 

23 

24 


I  Variety. 

Sprayed  with  — 

Number  of  times 
sprayed.* 

Canada  peach 

....  do . 

Suspended  copper  car¬ 
bonate. 

_ do . 

2  before  bloom  ;  2 
after  bloom. 

_ _ do . 

_ do . 

_ do . 

4 . 

_ do . 

_ do . 

4 . 

_ do . 

Check — not  sprayed  .. 

. . . .do  . 

Fameuse . 

Suspended  copper  car¬ 
bonate. 

6  . 

_ do . 

6 . 

_ do . 

Ammoniacal  copper 
carbonate. 

. . .  .do . . 

6 . 

_ do . 

_ do . 

6 . 

2 . 

_ do . 

2 . 

...  do  . 

4 . 

_ do . 

_ do . 

4 . 

_ do . 

_ do . 

8 . 

....  do . 

_ do . . 

8 . 

. .  do . 

. . . .do . 

1  before  bloom  ;  3 
after  bloom. 

_ do . . . 

_ do . . 

_ _ do . 

_ do . 

Bean’s  Sulphur 
Powder. 

_ _ do . 

6 . 

. .  do . 

6 . 

_ do . 

Mixture  No.  5 . 

8 . 

_ do . 

_ do . 

8 . 

...  do  . 

Check — not  sprayed  .. 

_ do _ _ 

Dates  when  sprayed. 


May  5, 13,  and  31,  June  5. 

Do. 

May  31,  June  5,1  16,  and  28,  July  14. 
Do. 


May  31,  June  5,f  16,  and  28,  July  14 
and  25,  Aug.  16. 

Do. 

Do. 

Do. 

May  31,  June  5t  and  28. 

Do. 

May  31,  June  5,t  16,  and  28,  July  14 
Do. 

May  31,  June  5,t  16,  and  28,  July  14 
and  25,  Aug.  6  and  19,  Sept.  2. 

Do. 

May  7  and  31,  June  5, 1 16,  and  28. 
Do. 

May  31,  June  5,  t  16,  and  28,  July  14 
and  25,  Aug.  6. 

Do. 

May  31,  June  5,t  16,  and  28,  July  14 
and  25,  Aug.  6  and  19,  Sept.  2. 

Do. 


*  Always  sprayed  after  the  petals  had  fallen  unless  otherwise  stated, 
t  The  spraying  of  June  5  was  intended  to  supplement  that  of  May  31. 


Tree 

No. 

Variety. 

Num¬ 
ber  of 
fruits. 

Per  cent  of  fruits  in— 

Average  for  the  two 
trees ;  per  cent  of 
fruits  in — 

Weights  of  100 
fruits. 

First 

quality. 

Second 

quality. 

Third 

quality. 

-p  s>> 

aj.-S 

5 

Second 

quality. 

Third 

quality. 

First 

quality. 

Second 

quality. 

Third 

quality. 

Ozs. 

Ozs. 

Ozs. 

1 

Canada  peach  . . . 

257 

16.  34 

77. 43 

6.  23 

2 

_ do . . 

21 1 

6.  64 

76.  30 

17.  06 

11.  49 

76.  86 

11. 14 

3 

_ do . . 

175 

5.71 

72.  57 

21.  72 

4 

_ do . 

138 

7.25 

45.  65 

47. 10 

6.  48 

59. 11 

34.41 

5 

_ do . 

238 

2.  94 

61.  35 

35.71 

6 

_ do . . 

865 

0. 36 

68.  98 

30.66 

1.  65 

65. 16 

33. 18 

7 

Fameuse . 

633 

3.  79 

41.71 

54.  38 

313 

275 

259 

8 

...  do . 

632 

1.58 

40.98 

57.44 

2.  68 

41.34 

55.  91 

300 

286 

199 

9 

_ do . 

1,  027 

2.  82 

32.  91 

64.27 

300 

281 

202 

10 

_ do . 

'  850 

8.82 

35.  30 

55.  88 

5.  82 

34.10 

60.07 

262 

242 

181 

11 

_ do . . 

906 

1.  55 

25.  94 

72.  51 

279 

259 

186 

12 

_ do . 

1, 161 

3.  16 

37. 15 

59.  69 

2.  35 

31.54 

66. 10 

154 

243 

172 

13 

do 

1,  042 

5.  57 

42.  23 

52.  20 

288 

257 

178 

14 

- do . 

'  9G8 

5.  58 

43.  80 

50.  62 

5.57 

43.  01 

51.41 

280 

254 

182 

15 

_ do . 

1,  746 

4.  07 

44.  67 

51.  26 

280 

258 

176 

16 

- do . 

'581 

7.  84 

45.  32 

46.  84 

5.95 

44.  99 

49.05 

288 

267 

198 

17 

d  o 

912 

20.  61 

56.  47 

22.  92 

241 

272 

217 

18 

_ do . 

1,  332 

25.  60 

47.  22 

27. 18 

23. 10 

51.84 

25.05 

283 

255 

198 

19 

_ do . 

13,  59 

1.  18 

23.  18 

75.  64 

256 

254 

182 

20 

_ do  . 

707 

1.  82 

29.  00 

69.18 

1.  50 

26.  09 

72.41 

300 

290 

203 

21 

....  do  . 

1  096 

18.  70 

52.  56 

28.  74 

221 

217 

166 

22 

_ do . 

719 

9.  04 

50.77 

40. 19 

13.  87 

51.66 

34.  46 

245 

231 

186 

23 

_ do . 

258 

1.  16 

22.  87 

75.  97 

300 

265 

182 

24 

_ do . 

762 

3.  59 

42.82 

53.  59 

2.  37 

32.  84 

64.  78 

307 

259 

189 
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The  comparative  efficacy  of  copper  carbonate,  sulphur  powder,  and  Mixture  No.  5  in 
preventing  Apple  Scab. — This  will  appear  by  consulting  Fig.  1  ancl  PI.  iv,  Fig.  5.  In  the 
experiment  the  trees  were  sprayed  six  times  with  the  sulphur  powder  and  eight  times 
with  the  Mixture  No.  5.  We  therefore  compare  those  treated  with  the  former  with 
the  trees  sprayed  six  times  with  the  ammoniacal  copper  carbonate,  and  those  treated 
with  the  latter  with  those  sprayed  eight  times  with  the  ammoniacal  copper  carbon¬ 
ate.  In  Fig.  4,  PL  iv,  is  shown  the  proportion  of  fruits  in  each  of  the  three  qualities 
from  the  trees  sprayed  eight  times  with  the  Mixture  No.  5,  and  the  copper  carbon¬ 
ate  as  compared  with  those  from  the  untreated  trees. 

The  white  portion  represents  the  first  quality,  the  diagonal  lines  the  second,  and 
the  black  portion  the  third  quality. 

From  this  it  appears  that  the  Mixture  No.  5  was  considerably  the  more  efficacious. 
In  Fig.  5  we  compare  the  effect  of  six  treatments  with  the  sulphur  powder  and  ammo¬ 
niacal  copper  carbonate  with  that  of  the  check  trees,  from  which  it  would  seem  that 
the  sulphur  powder  actually  appeared  to  increase  the  amount  of  scab.  It  is  more 
probable,  however,  that  the  trees  treated  with  this  material  were  from  some  cause 
more  than  usually  affected  with  the  disease  which  the  sulphur  compound,  possibly 
owing  to  its  ready  solubility  which  caused  it  to  be  easily  washed  off  by  the  rains,  en¬ 
tirely  failed  to  prevent. 

The  efficacy  of  copper  carbonate  suspended  in  water  as  compared  with  that  dissolved  in 
ammonia. — From  Fig.  6  it  is  evident  that  the  results  from  six  sprayings  of  copper 
carbonate  applied  in  suspension  and  in  ammoniacal  solution  were  very  meager  in 
both  cases.  The  first  and  third  qualities  were  larger  in  the  case  of  the  solution,  while 
the  second  was  larger  in  that  of  the  suspendel  copper  carbonate.  If  the  results  may¬ 
be  assumed  to  teach  anything  it  would  seem  that  there  was  little  difference  in  the 
efficacy  of  the  two  methods  of  application. 

From  Fig.  8,  in  which  the  data  represent  the  results  of  spraying  the  Canada  peach 
apple  with  suspended  copper  carbonate  before  and  after  bloom,  the  benefit  from  the 
treatment  before  bloom  is  very  perceptible,  which  indicates  that  this  method  of  using 
copper  carbonate  is  capable  of  giving  good  results. 

The  value  of  treatment  previous  to  the  opening  of  the  flowers.  —From  Fig.  7  it  is  evident 
that  one  treatment  of  the  Fameuse  apple  before  the  flower  had  opened  with  three 
treatments  after  the  petals  had  fallen  was  much  more  efficacious  in  preventing  the 
scab  than  four  treatments  made  after  the  falling  of  the  petals,  a  result  which  is  cor¬ 
roborated  in  Fig.  8,  which  represents  the  results  secured  in  treating  two  trees  of  the 
Canada  Peach  twice  before  bloom  and  twice  after,  as  compared  -with  four  treatments 
after  bloom. 

The  number  of  treatments  necessary  to  secure  the  most  beneficial  results. — From  Fig.  9  it 
appears  that  eight  treatments  gave  only  slightly  better  results  than  four,  but  that 
four  gave  considerably  better  than  two.  The  first  two  treatments  succeeding  the 
falling  of  the  petals  (made  May  31  and  June  16),  it  would  appear,  gave  absolutely  no 
results,  while  the  two  made  June  28  and  July  14  seem  to  have  proved  beneficial. 
The  excessive  rains  during  the  early  part  of  June  doubtless  washed  off  the  fungi¬ 
cides  from  the  foliage  before  they  had  time  to  act,  and  at  the  same  time  promoted  the 
growth  of  the  fungus.  The  lesson  suggested  is  that  treatments  made  after  midsum¬ 
mer  are  of  doubtful  value. 

To  ivliat  extent  does  the  scab  reduce  the  size  of  the  fruit  f — As  will  appear  from  the  table 
on  a  preceding  page  all  of  the  fruits  of  the  Fameuse  apple  in  the  different  qualities 
were  weighed.  These  weights  furnish  data  from  which  we  may  compute  with  a  fair 
degree  of  accuracy  the  influence  of  the  scab  in  reducing  the  size  of  the  apples.  As 
only  the  scab  was  considered  in  assorting,  we  are  perhaps  justified  in  assuming  that 
the  reduced  size  of  the  scabby  fruits  was  due  to  the  exhaustive  action  of  the  fungus, 
and  that  had  all  the  apples  been  free  from  the  disease  all  would  have  been  as  large 
as  those  of  the  first  quality.  From  the  data  it  appears  that,  averaging  the  crop  from 
all  of  the  Fameuse  trees,  the  fruits  of  the  first  quality  weighed  262  ounces  per  hun- 
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dred,  those  of  the  second  258,  and  those  of  the  third  189.  The  average  weight  of  the 
fruits  in  the  different  qualities  appears  below  in  Fig.  2. 


C 


Fig.  2. — a,  first  quality ;  &,  second  quality;  c,  third  quality. 

Had  all  the  fruits  from  the  eighteen  Fameuse  trees  been  equal  in  size  to  those  of 
the  first  quality  the  actual  increase  of  the  crop  would  have  been  a  trifle  over  413 
pounds,  or  more  than  17.8  per  cent  of  the  entire  yield  of  apples.  This,  it  should  be 
remembered,  only  represents  the  effect  of  the  scab  in  reducing  the  size  of  the  fruits 
actually  developed.  It  does  not  take  into  account  the  injury  to  the  appearance  of 
these  fruits,  the  fruits  that  were  prevented  from  developing,  nor  the  injury  wrought 
by  the  fungus  to  the  vigor  of  the  tree. 

Cost  of  the  treatments . — From  the  materials  and  the  time  consumed  in  the  treat¬ 
ments,  counting  copper  carbonate  at  50  cents  per  pound,  ammonia  $1.50  per  gallon, 
and  labor  15  cents  per  hour,  I  have  computed  the  cost  of  the  treatments  with  these 


materials  approximately  as  follows : 

Cost  for  spraying  one  tree  once  with  ammoniacal  copper  carbonate : 

For  materials . . . $.022 

For  labor . 0375 

Total . .0595 

Or,  including  labor  of  preparing,  about  6  cents. 

Suspended  copper  carbonate,  using  double  the  amount  as  in  the  above: 

For  materials . „ .  $.0039 

For  labor . 0375 

Total . 0414 

Or,  including  labor  of  preparing,  about  4.2  cents. 


These  prices  could  be  considerably  reduced  by  purchasing  the  materials  in  quantity 
and  making  the  applications  with  a  larger  force  pump. 

I  have  not  been  informed  as  to  the  cost  of  the  sulphur  powder  or  Mixture  No.  5.* 

Eecapitulation. — The  results  of  the  experiment  in  the  treatment  of  apple  scab, 
described  in  the  foregoing  pages,  suggest  the  following  conclusions: 

I.  That  in  seasons  of  excessive  rains  in  early  summer  the  scab  on  badly  infested 
trees  can  not  be  wholly  prevented  by  the  treatments  given  in  this  experiment. 

II.  That  of  the  substances  tested  the  mixture  of  ammonium  carbonate  aud  ammo- 
niated  copper  sulphate  (designated  as  Mixture  No.  5)t  was  most  efficient. 

III.  That  the  precipitated  copper  carbonate  applied  stirred  in  water,  as  we  use 
Paris  green,  is  nearly  or  quite  as  efficient  as  when  one-half  the  amount  was  applied 
dissolved  in  ammonia,  a  point  which,  if  confirmed  by  further  trials,  is  important,  as 
it  will  render  possible  the  use  of  Paris  green  for  the  codling  moth  at  the  same  spray¬ 
ing  with  the  fungicide. 

IV.  That  early  treatments,  and  especially  at  least  one  treatment  previous  to  the 
opening  of  the  flowers,  is  extremely  important. 

*  I  mention,  on  the  authority  of  Dr.  S.  M.  Babcock,  that  this  material  is,  when 
dissolved  in  water,  very  similar  in  chemical  composition  to  the  ammoniacal  copper 
carbonate.  On  adding  water  to  the  mixture  a  chemical  change  takes  place,  the  result 
of  which  is  the  formation  of  copper  carbonate  dissolved  in  ammonia  aud  ammonium 
sulphate. 

t  Mixture  No.  5  costs  practically  the  same  as  the  ammoniacal  solution. 
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V.  That  sprayings  after  midsummer  are  at  best  of  doubtful  value. 

VI.  That  on  trees  badly  infested  with  scab  the  fruits  that  develop  may  be  so  far 
reduced  in  size  by  the  fungus  as  to  diminish  the  crop  nearly  20  per  cent;  but  this  is 
doubtless  but  a  small  part  of  the  injury  actually  produced. 

In  conclusion,  I  would  recommend  that  in  future  experiments  a  larger  number  of 
trees  be  employed  as  duplicates.  A  study  of  the  results  secured  in  this  experiment, 
as  well  as  those  gained  in  the  trial  of  1889,  makes  it  clear  that  two  trees  are  not 
always  sufficient  to  furnish  data  for  drawing  definite  conclusions. 

EXPERIMENTS  IN  THE  TREATMENT  OF  THE  SEPTORIA  OF  THE  RASPBERRY  AND 

BLACKBERRY. 

The  fungicides  tested  for  the  Septoria  of  the  raspberry  and  blackberry  were  : 

I.  Bordeaux  mixture. 

II.  Ammoniacal  copper  carbonate. 

III.  The  mixture  of  ammoniated  copper  sulphate  and  ammonium  carbonate,  used 
for  the  apple  scab  as  Mixture  No.  5. 

The  Bordeaux  mixture  was  made  by  slacking  6  pounds  of  lime  in  one  vessel,  and 
dissolving  4  pounds  of  copper  sulphate  in  another,  uniting  the  contents  of  the  two 
vessels  on  the  cooliug  of  the  lime  and  diluting  the  whole  with  water  to  22  gallons. 

After  the  first  two  treatments,  the  Bordeaux  mixture  was  diluted  one-third,  as  the 
foliage  showed  indications  of  injury. 

The  other  two  fungicides  were  used  in  the  first  two  treatments  of  the  strength 
noted  in  the  experiment  for  apple  scab,  viz,  an  ounce  of  copper  carbonate  dissolved 
in  a  quart  of  ammonia,  and  the  solution  diluted  with  25  gallons  of  water ;  12  ounces 
of  the  mixture  No.  5  dissolved  in  22  gallons  of  water.  After  the  second  spraying, 
the  solution  of  mixture  No.  5  was  diluted  one-third  for  the  reason  named  above. 

The  varieties  of  raspberry  selected  for  the  experiment  were  Cuthbert  for  red,  and 
Tyler  and  Gregg  for  black  ;  those  of  the  blackberry  were  Stone’s  hardy  and  Ancient 
Briton.  All  were  growing  in  somewhat  dense  rows,  and  at  the  time  of  the  first 
spraying,  May  31,  presented  a  thrifty  appearance,  and  gave  promise  of  a  good  crop 
of  berries.  At  this  time  the  leaves  were  nearly  full  grown  and  the  flower  buds 
though  visible  had  not  yet  opened.  Forty  feet  of  row  of  each  variety  selected  for 
the  experiment  was  treated  at  the  different  sprayings  with  each  of  the  fungicides 
named.  Treatments  were  given  on  May  31,  June  5,  18,  28,  July  7  and  14.  In  the 
treatment  of  July  28,  the  Tyler  and  Cuthbert  raspberries  were  omitted,  as  there 
were  unmistakable  indications  of  injury  to  the  foliage.  In  the  treatment  of  July 
7  and  14  all  of  the  raspberries  were  omitted,  as  the  fruit  was  beginning  to  ripen. 

During  my  visit  to  Mr.  Hatch’s  place,  on  July  24,  it  was  evident  that  all  of  the 
fungicides  used  had  injured  the  foliage  to  some  extent  on  both  the  raspberry  and 
blackberry.  The  injury  seemed  most  pronounced  in  the  case  of  Mixture  No.  5,  and 
least  in  that  of  ammoniacal  copper  carbonate.  The  foliage  of  the  black  cap  rasp¬ 
berries  showed  more  injury  than  that  of  the  red,  and  there  were  indications  that  the 
crop  would  be  injured  or  at  least  retarded.  It  was  also  evident  that  the  Bordeaux 
mixture,  on  account  of  its  adherence  to  the  fruit,  is  very  poorly  adapted  for  use  upon 
these  crops.  The  Septoria  was  visible  at  this  time  on  untreated  rows  of  both  the 
raspberry  and  blackberry.  Where  the  treatments  had  been  given,  the  blackness  of 
the  foliage  rendered  it  difficult  to  decide  to  what  extent  the  Septoria  was  active. 

The  crop  on  all  of  the  treated  plants,  except  those  of  the  Tyler  raspberry,*  and  of 
the  plants  set  off  as  checks  was  measured  by  Mr.  Hatch  at  each  picking. 

As  the  best  means  of  determining  the  results  of  the  treatments  upon  the  yield  of 
berries,  the  bearing  wood  from  each  section  of  row  devoted  to  the  experiment,  including 
the  checks,  was  cut  out  after  the  harvest,  bound  into  bundles  and  weighed.  The  com¬ 
putations  rendered  possible  from  the  data  thus  secured  appear  in  the  following  table : 

*  The  fruit  and  foliage  of  the  Tyler  raspberry  were  practically  destroyed  by  the 
fungicides. 
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Table  showing  the  results  of  treatment  of  raspberry  and  blackberry  for  Septoria. 


Sprayed  with — 

Yield  of 
berries. 

Weight 
of  bear¬ 
ing  wood. 

Calculated 
yield  on 
100  pounds 
of  i  earing 
wood. 

Raspberry : 

Quarts. 

Pounds. 

Pounds. 

Cuthbert  (sprayed  3  times) . .  . 

Bordeaux  mixture . 

3  h 

10.5 

33.  33 

Copper  carbonate . . 

14 

15.5 

90.  32 

Mixture  No.  5 . 

16* 

22 

73.86 

Check . 

21* 

14.5 

146  55 

Gregg  (sprayed  4  times) . 

Bordeaux  mixture . 

2.4 

12.5 

19.2 

Copper  carbonate . 

4J 

16 

29. 12 

Mixture  No.  5 . 

3| 

16* 

13 

28.  84 
106. 21 

Blackberry : 

Check  not  sprayed . 

15.3 

Stone’s  Hardy  (sprayed  6  times)... 

Bordeaux  mixture. . 

17 

19.5 

87.02 

Copper  carbonate . 

19* 

18 

106.94 

Mixture  No.  5 . 

14* 

14 

101.79 

Check . 

13* 

16.  5 

83.  33 

Ancient  Briton  (sprayed  6  times) . . 

Bordeaux  mixture . 

10! 

8.  25 

130.  3 

Copper  carbonate . 

17! 

8 

221.87 

Mixture  No.  5 . 

16* 

8. 125 

200 

Check  not  sprayed . 

18* 

9.5 

205. 48 

From  the  table  it  would  appear  that  the  yield  of  raspberries  was  seriously  iujured 
by  all  of  the  treatments,  and  especially  by  the  Bordeaux  mixture  and  Mixture  No. 
5,  but  that  the  crop  of  blackberries  was  somewhat  improved  by  the  use  of  the  copper 
carbonate.  In  the  Stone’s  Hardy,  the  yield  seems  to  have  sutfered  from  none  of  the 
treatments,  and  to  have  been  improved  by  both  the  copper  carbonate  and  Mixture 
No.  5,  while  in  the  Ancient  Briton  the  crop  seems  to  have  been  injured  by  the  Bor¬ 
deaux  mixture. 

The  cost  of  making  the  individual  treatments  in  the  experiment  upon  the  raspberry 
and  blackberry  would  not  differ  much  from  that  of  spraying  one  apple  tree  with  each 
of  the  fungicides.  An  estimate  of  the  cost  in  the  case  of  the  copper  carbonate  may 
therefore  be  made  by  referring  to  the  paragraph  giving  the  cost  of  the  apple  spray¬ 
ings.  The  cost  of  the  Bordeaux  mixture  would  be  slightly  greater  than  that  of  the 
ammoniacal  copper  carbonate. 

From  this  experiment  it  is  evident — (1)  That  the  foliage  of  the  raspberry  is  deli¬ 
cate,  and  can  not  endure  applications  of  a  corrosive  nature;  (2)  that  the  foliage  of 
the  blackberry  though  more  resistant  than  that  of  the  raspberry  is  more  susceptible 
to  injury  than  that  of  the  apple;  (3)  that  none  of  the  treatments  given  are  to  be 
recommended  for  the  raspberry,  and  that  of  the  materials  used  only  the  copper  car¬ 
bonate  solution  can  be  pronounced  beneficial  in  the  case  of  the  blackberry. 

EXPERIMENT  IN  TREATING  THE  POTATO  ROT. 

The  only  fungicide  tested  in  this  experiment  was  the  Bordeaux  mixture  prepared 
as  noted  in  the  preceding  article.  The  plat  selected  for  the  experiment  included 
about  half  an  acre  of  ground  nearly  in  the  form  of  a  square,  and  was  planted  with 
snowflake  potatoes  May  31,  the  seed  being  placed  iu  hills  3*  feet  apart  each  way. 

Five  rows  extendiug  through  the  center  of  the  plat  in  each  direction  were  staked 
off  as  a  check  area,  the  four  corner  plats  thus  separated  being  subjected  to  the  treat¬ 
ment.  The  S  W.  plat  was  treated  with  the  Bordeaux  mixture  at  its  full  strength  ;  for 
the  NE.  plat  the  mixture  was  diluted  about  one-fourth ;  for  the  SE.  plat  about  one- 
third,  and  for  the  NW.  plat  about  one-half. 

The  first  treatment  was  given  July  3d,  at  which  time  the  plants  were  3  to  15  inches 
high,  and  apparently  entirely  healthy.  Other  treatments  were  given  July  14  and  25, 
August  6  and  19,  and  September  2. 

More  or  less  of  the  mixture  was  visible  upon  the  vines  at  all  times  after  the  first 
spraying  until  the  crop  was  harvested.  At  thetimeof  the  fifth  spraying  (August  19) 
it  was  evident  that  the  treatment  was  bearing  fruit,  as  the  foliage  of  the  check  rows 
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was  turning  yellow  and  in  spots  becoming  brown  and  apparently  dying,  while  that 
of  the  treated  portions  was  still  fresh  and  green.  At  the  last  spraying  (Septem¬ 
ber  2)  the  effect  of  the  treatment  was  still  more  marked,  the  vines  in  the  check  rows 
being  mostly  dead  or  severely  blighted,  while  very  little  of  the  blight  was  visible  on 
the  treated  plats. 

During  my  visit  to  Mr.  Hatch’s  place  in  the  latter  part  of  September,  the  check 
rows  were  conspicuous  by  their  brown  and  dry  appearance  at  a  distance  of  several 
rods  from  the  field,  while  the  vines  in  the  treated  areas  were  still  for  the  most  part 
green  and  growing.  A  frost  occurred  September  28,  which  destroyed  most  of  the 
surviving  foliage.  October  9  to  15  the  potatoes  in  the  various  plats  were  dug,  as¬ 
sorted,  counted,  measured,  aud  weighed.  The  numerical  data  appear  in  the  following 
table.  The  results  of  the  treatment  appear  more  clearly  from  the  graphic  diagram 
(Fig.  3),  in  which  the  white  portion  represents  the  yield  of  merchantable  potatoes, 
and  the  diagonal  lines  that  of  the  small  potatoes. 


Fig.  3. — ci,  after  six  treatments ;  b,  not  treated. 


Plat. 

No.  of 
hills. 

Merchantable 

yield. 

Total  yield. 

Yields 

calculated  to  a  uniform 
number  of  hills. 

No. 

Weight. 

No. 

Weight. 

Merchantable. 

Total. 

No. 

Weight. 

No. 

Weight. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Northeast  corner . 

32t 

2,  255 

835 

6,  815 

1, 133 

2,  669 

988 

8,068 

1,310 

Northwest  corner . 

287 

2,  530 

871 

6,  455 

1, 102 

3,  350 

1,049 

8,  547 

1,459 

Southeast  corner . 

340 

2,  176 

903 

7, 462 

1,  320 

2,  432 

1,009 

8,  340 

1,475 

Southwest  corner . 

343 

3,  075 

1,127 

6,  905 

1,  367 

3,  407 

1,249 

7,  650 

1,514 

Check . 

380 

2, 125 

698 

6,  200 

1,000 

2, 125 

698 

6,  200 

1,000 

The  unequal  number  of  hills  in  the  different  plats  arose  from  two  causes,  viz,  the 
whole  area  was  not  quite  regular  in  outline,  aud  as  the  ground  was  a  little  sloping, 
the  heavy  June  rains  washed  out  some  hills  in  places.  The  numbers  recorded  in  the 
table  represent  the  hills  that  matured  their  crop,  as  determined  by  counting  before 
the  potatoes  were  dug. 

As  the  check  rows  traversed  the  whole  planted  area  in  both  directions,  we  are  justi¬ 
fied  in  assuming  that  they  represented  an  average  of  the  whole  plat  so  far  as  the  con¬ 
ditions  of  soil  and  culture  were  concerned,  and  that  any  difference  in  the  yield  of 
these  rows,  and  that  of  the  average  of  the  four  treated  plats,  when  calculated  to  a 
given  number  of  hills  was  due  to  the  treatment.  In  other  words,  had  each  of  the 
four  treated  plats  contained  the  same  number  of  hills  as  the  check  rows,  the  aggre¬ 
gate  yield  from  them  would  have  been,  without  treatment,  approximately  four  times 
as  much  as  that  from  the  check  rows.  Considering  the  yield  of  merchantable  pota¬ 
toes,  then,  the  four  treated  plats  would  have  yielded  without  the  treatment  4  X  698, 
or  2,792  pounds,  whereas  they  actually  yielded  4,295  pounds,  or  an  increase,  presum¬ 
ably  due  to  the  treatment,  of  1,503  pounds,  a  fraction  over  25  bushels.  From  the 
figures,  it  would  appear  that  the  applications  to  the  southwest  plat,  in  which  the 
fungicide  was  used  at  its  full  strength,  were  most  effectual,  aud  that  for  the  jiotato, 
the  Bordeaux  mixture  should  not  be  diluted. 
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The  cost  of  the  treatment  was  approximately  as  follows : 


69  pounds  copper  sulphate,  at  9  cents . - .  $6.21 

24  hours’  labor,  at  15  cents . . .  3.  60 

Lime  and  labor  of  preparation . 50 


Total .  10.31 


from  which  it  appears  that  the  treatment,  though  made  with  a  small  hand  force  pump, 
and  in  the  most  thorough  manner,  was  more  than  compensated  for  by  the  increased 
yield  secured. 

It  should  be  added  that  none  of  the  potatoes  were  decayed  at  the  time  of  digging, 
and  that  there  were  no  indications  that  the  blight  which  so  injuriously  affected  the 
foliage  of  potatoes  the  past  season  on  the  check  rows  of  our  experimental  plat,  and 
throughout  southern  Wisconsin,  was  connected  in  any  way  with  the  potato-rot  fun¬ 
gus,  Phytophthora  ivfestans.  But  whatever  the  affecting  disease  was,  it  is  evident  that 
the  treatment  proved  a  remedy  for  it. 

Mr.  Hatch  states  that  the  Colorado  potato  beetle  Doryphora  decemlineata  did  not 
attack  the  potato  plants  in  the  treated  plats,  an  additional  point  of  some  value  in 
favor  of  the  treatment. 


DESCRIPTION  OF  PLATE. 

Plate  IV. 

Fig.  4.  The  value  of  mixture  No.  5,  as  compared  with  that  of  ammoniacal  copj>er 
carbonate. 

a,  mixture  No.  5,  sprayed  eight  times. 

b,  ammoniacal  copper  carbonate,  sprayed  eight  times. 

c,  check,  not  sprayed. 

Fig.  5.  The  value  of  ammoniacal  copper  carbonate  as  compared  with  Bean’s  sulphur 
powder. 

a,  ammoniacal  copper  carbonate,  sprayed  six  times. 

b,  Bean’s  sulphur  powder,  sprayed  six  times. 

c,  check,  not  sprayed. 

Fig.  6.  The  value  of  copper  carbonate  suspended  in  water  as  compared  with  that 
dissolved  in  ammonia. 

а,  suspended  copper  carbonate,  sprayed  six  times. 

б,  ammoniacal  copper  carbonate,  sprayed  six  times, 
c,  check,  not  sprayed. 

Fig.  7.  The  effect  of  spraying  before  bloom — Fameuse. 

a,  sprayed  once  before  bloom,  three  times  after. 

b,  sprayed  four  times  after  petals  had  fallen. 

c,  check,  not  sprayed. 

Fig.  8.  The^effect  of  spraying  before  bloom — Canada  Peach. 

a,  sprayed  twice  before  bloom,  and  twice  after. 

b ,  sprayed  four  times  after  bloom. 

c,  check,  not  sprayed. 

Fig.  9.  a ,  eight  treatments  with  ammoniacal  copper  carbonate. 

b,  six  treatments  with  ammoniacal  copper  carbonate. 

c,  four  treatments  with  ammoniacal  copper  carbonate. 

d,  two  treatments  with  ammoniacal  copper  carbonate. 

e,  no  treatment. 
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Additional  Notes  by  Mr.  Hatch. 

EXPERIMENTS  IN  TREATING  APPLE  SCAB. 

( Fusicladium  dendriticum. ) 

It  is  my  opinion  that  the  first  spraying  for  the  apple  scab  should  be  made  much 
earlier  than  the  time  usually  selected  for  the  first  spraying  for  the  codling  moth.  The 
foliage  is  then  pretty  well  formed,  and  the  past  season  we  found  well  developed  scab 
spots  upon  the  leaves  at  that  time.  The  few  scab  spots  found  later  in  the  season  that 
appeared  to  have  been  killed  by  the  treatment  warrants  the  conclusion  that  the  chief 
benefit  of  spraying  comes  through  the  destruction  of  the  spores  that  have  gained 
lodgment  upon  the  fruit  and  foliage.  The  results  in  the  case  of  the  trees  treated  be¬ 
fore  blooming  also  points  in  this  direction.  I  think  it  possible  that  a  treatment  be¬ 
fore  the  buds  have  commenced  to  expand  would  be  productive  of  much  good. 

The  extremely  heavy  rains  of  June  and  the  first  part  of  July  rendered  the  season 
very  unfavorable  for  the  work  and  resulted  in  loss  of  the  benefits  of  spraying  my 
main  orchards  for  both  apple  scab  and  insects.  Still,  by  persistent  effort  I  think  we 
have  some  valuable  results.  At  least  we  have  done  all  possible  to  make  them  success¬ 
ful,  and  our  thanks  are  due  to  Professor  Cfoff  for  his  aid  at  various  stages  of  the  work. 
My  loss  from  apple  scab  has  been  very  serious,  not  only  in  fruit  but  also  in  foliage, 
and  the  magnitude  of  its  injury  warrants  still  greater  efforts  in  combatting  it. 

We  found  Mixture  No.  5  very  persistent  upon  the  foliage,  but  apparently  too  strong 
in  ammonia.  Its  caustic  effects  were  so  apparent  that  for  some  of  the  later  spray¬ 
ings  we  reduced  the  quantity  one-third.  The  solution  of  carbonate  of  copper,  al¬ 
though  diluted  100  parts  with  water,  had  similar  effects,  and  I  would  suggest  that  it 
may  possibly  be  found  equally  efficient  if  diluted  even  200  times.  We  used  strong 
ammonia  (supposed  to  be  22°  Baunffi)  to  make  a  saturated  solution  (about  1  ounce  to  1 
quart).  In  using  carbonate  of  copper  in  water  alone  I  think  we  used  too  little.  There 
would  have  been  no  harm  to  the  foliage  if  used  several  times  as  strong,  nor  indeed  is  it 
likely  to  prove  injurious  in  any  degree. 

The  treatment  in  the  case  of  the  blackberry  and  raspberry  was  for  Septoria 
rubi,  a  small  fungus  causing  the  foliage  to  turn  yellow,  wither,  and  fall  before  the 
fruit  matures.  Here  again  earlier  treatment  seems  to  be  advisable.  The  first  spray¬ 
ing  was  when  leaves  were  about  full  grown.  At  this  time  Septoria  showed  plainly 
on  the  leaves,  and  it  is  our  opinion  that  preventive  treatment  is  more  desirable  than 
curative.  The  first  Bordeaux  mixture  used  was  made  with  6  pounds  of  copper  sulphate 
and  4  pounds  of  lime.  This  injured  the  foliage  so  much  that  we  reduced  it  with 
water  one-third,  and  afterwards  used  6  pounds  of  lime  in  place  of  4.  The  other 
fungicides  also  proved  injurious  to  the  leaves,  and  we  concluded  that  the  black  rasp¬ 
berries  especially  are  very  tender  in  foliage.  The  Bordeaux  mixture  proved  espe¬ 
cially  bad,  not  only  in  injury  to  the  foliage,  but  also  in  adhering  to  the  fruit  so  as  to 
make  it  unfit  for  use.  It  should  be  mentioned  that  the  raspberries  treated  were  each 
side  of  a  row  of  blackberries  that  were  last  year  destroyed  by  the  orange  rust.  Still  no 
rust  was  visible  this  year  on  either  the  raspberry  or  blackberry  bushes  that  sprouted 
where  the  row  was  removed.  The  loss  by  Septoria  this  season  has  been  quite  large. 

THE  POTATO  EXPERIMENT. 

Rot  has  not  been  prevalent  here  for  a  few  years.  In  order  to  secure  its  develop¬ 
ment  for  treatment  we  ordered  a  barrel  of  seed  from  Ohio,  where  rot  was  plenty  last 
year,  but  failed  to  secure  any  affected  potatoes.  We  then  planted  with  such  seed  as 
we  had,  mostly  Snowflakes,  with  a  few  mixed  kinds.  To  still  further  assure  rot  we 
planted  late,  May  31,  and  supplemented  4  rows  along  one  side  of  the  plat  which  we 
covered  with  a  fork  full  of  sheep  manure  in  each  hill.  The  heavy  rains  not  only 
washed  out  some  of  the  potatoes,  but  so  compacted  the  soil  as  to  make  them  very 
slow  in  coming  up  and  getting  a  start.  The  last  of  July  and  the  month  of  August 
were  extremely  dry  and  no  rot  appeared.  Even  the  manured  rows  were  sound  and 
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good,  no  Phytoplitkora  being  visible  anywhere.  There  was,  however,  a  blight  of 
the  foliage  that  has  proved  very  general  and  widespread  throughout  all  this  region. 
The  leaves  turned  yellow  in  spots,  then  brown,  and  the  entire  vines  died  long  before 
the  growing  season  was  completed.  The  check  rows  in  the  experimental  plat  and 
my  own  potatoes  elsewhere  on  my  farm  were  all  seriously  alfected  with  this  blight. 
By  the  first  of  September  this  was  so  emphatic  that  the  check  rows  were  easily 
selected  from  the  plat,  the  treated  vines  showing  mostly  bright  and  green  when  frost 
came.  Still  there  was  an  occasional  hill  among  the  treated  vines  showing  the  same 
trouble  as  the  untreated,  but  not  in  so  large  a  degree. 

We  had  expected  to  use  our  field  pump  in  a  large  barrel  mounted  on  farm  trucks 
with  the  Vermorel  nozzle  attached  to  the  hose,  but  found  that  we  could  not  go  over 
the  plat  and  make  the  turns  with  the  team  without  running  into  the  potatoes  and 
injuring  them.  So  we  abandoned  its  use  and  did  the  entire  work  by  hand  with  our 
Nixon  Climax  pump,  using  a  No.  3  Nixon  nozzle.  We  overcame  the  difficulty  of 
clogging  by  having  a  piece  of  brass  wire  strainer  cloth  soldered  over  the  lower  end 
of  the  suction  pipe.  This  had  a  mesh  finer  than  the  orifice  of  the  nozzle  and  was  a 
complete  remedy  for  clogging,  not  only  in  using  the  Bordeaux  mixture,  but  also  in 
all  other  spraying  done  by  us. 

Another  variation  we  made  was  in  using  the  Bordeaux  mixture.  We  hauled  out 
for  each  treatment  a  barrel  containing  12  pounds  each  of  copper  sulphate  and  lime 
and  44  gallons  of  water  properly  mixed  to  make  the  regular  Bordeaux  mixture. 
We  also  took  another  barrel  of  clear  water.  At  the  beginning  we  stirred  the  mixture, 
allowed  it  to  settle  a  minute,  and  took  out  two  or  three  pailfuls  to  use.  After  using 
enough  for  the  southwest  corner,  clear  water  was  added  to  the  large  barrel,  and  so  on 
until  the  plat  was  gone  over,  70  to  75  gallons  in  all  being  used.  This  would  give  about 
the  following  strength  nominally  to  each  plat:  Southwest,  full  strength;  southeast, 
two-thirds;  northeast,  three-fourths;  northwest,  one-half.  There  was,  however,  about 
the  same  appearance  in  the  consistency  of  the  liquid  used  for  each  plat  on  account  of 
the  sediment  in  each  lot  being  about  all  the  water  would  carry,  and  the  appearance 
of  the  vines  after  spraying  was  the  same  in  each  plat.  From  the  time  of  the  first 
spraying  the  application  was  always  more  or  less  visible.  I  thought  there  was  a 
difference  in  the  vigor  of  the  vines  in  favor  of  the  northeast  corner,  but  suppose  the 
figures  as  tabulated  by  Professor  Goff  will  show  this  matter  clearly.  At  any  rate  I 
venture  the  opinion  that  it  may  be  well  to  experiment  with  Bordeaux  mixture  in  a 
more  diluted  form  than  the  regular  formula. 

Another  apparent  result  of  the  spraying  was  in  regard  to  the  Colorado  potato 
beetle.  I  found  it  necessary  to  go  over  the  check  rows  with  London  purple  the 
second  time,  but  the  treated  part  was  almost  eutirely  free  from  them.  It  would  thus 
appear  that  where  the  mixture  is  used  for  rot  and  blight  it  may  also  be  efficient  as  an 
insecticide. 


DISEASES  OF  THE  ORANGE  IN  FLORIDA.* 

By  Lucien  M.  Underwood. 

The  following  notes  on  the  diseases  of  the  orange  in  Florida  were 
made  during  a  visit  to  that  State  during  the  months  of  February,  March, 
and  April  of  the  present  year  (1891).  They  consist  simply  of  the  results 
of  observations  in  the  field  and  evidence  collected  from  intelligent 
growers  in  various  portions  of  the  State.  The  orange  groves  and 
methods  of  cultivation  and  treatment  were  observed  in  the  following 
counties :  Brevard,  Citrus,  Hernando,  Lake,  Manatee,  Marion,  Orange, 

*  Professor  Underwood  collected  the  information  embodied  in  this  report  while  act¬ 
ing  as  special  agent  for  the  Division  of  Vegetable  Pathology.— [B.  T.  G.] 
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Pasco,  Polk,  St.  John’s,  Volusia.  Nine  other  counties  were  traversed 
and  visited  during  the  winter. 

GENERAL  CONSIDERATIONS. 

(1)  The  cultivation  of  the  orange  in  America  is  of  comparatively 
recent  origin.  The  very  oldest  groves  in  Florida  do  not  reach  a  half 
century,  and  there  are  few  groves  of  even  half  that  age.  As  the  orange 
trees  do  not  usually  show  disease  until  they  reach  full  bearing  it  is 
natural  to  suppose  that  the  absence  of  diseases  in  certain  localities  is 
due  to  the  fact  that  the  groves  are  too  young  to  show  the  effects  of 
disease;  it  is  also  natural  to  expect  that  as  the  groves  grow  older  cer¬ 
tain  diseases  will  become  more  and  more  prevalent.  Certain  it  is  that 
the  greatest  ravages  of  disease  are  to  be  seen  among  the  oldest  groves. 

The  fact  that  the  orange  industry  is  comparatively  a  new  one  is  the 
cause  of  much  injury  to  many  orange  groves  because  of  lack  of  experi¬ 
ence  in  cultivation  and  fertilization. 

The  method  and  time  of  cultivation  are  an  important  matter  for 
orange-growers.  Judging  from  observation  in  many  places  there  is 
more  of  a  tendency  in  the  direction  of  overcultivation  than  the  reverse. 
Moreover,  the  method,  time,  and  extent  of  application  of  fertilizers  are 
exceedingly  important,  as  well  as  the  adaptation  of  the  kind  of  fertil¬ 
izers  used  to  the  varying  conditions  and  necessities  of  the  soil.  Much 
injury  results  to  groves  by  (a)  overcultivation  and  ( b )  unfortunate  treat¬ 
ment  with  fertilizers  in  quantity,  quality,  and  method  of  application. 

Unfortunately  for  the  orange-growers  the  State  experiment  station 
is  located  too  far  north  to  be  within  the  belt  of  profitable  orange-grow¬ 
ing.  There  is  pressing  need  of  more  organized  experimental  work  in 
this  direction  in  order  to  attain  the  best  method  of  treatment  and  thus 
avoid  many  of  the  causes  of  injury  from  the  sources  above  mentioned. 

(2)  There  exists  in  Florida  a  great  diversity  of  soil  and  a  large  pro¬ 
portion  of  the  State  is  not  adapted  to  orange-culture.  In  fact,  only  a 
few  favored  localities  are  likely  to  long  maintain  their  reputation  for 
the  cultivation  of  citrus  fruits.  Many  groves  now  pi  anted  will  never 
reach  maturity,  or,  if  so,  will  require  more  artificial  fertilizing  to  mature 
a  crop  than  will  be  profitable  to  the  owner.  One  source  of  disease  is 
the  starved  condition  of  certain  groves,  owing  to  natural  deficiencies  of 
soil,  for  weakened  vitality  increases  the  liability  to  become  the  prey  of 
organic  troubles. 

(3)  Many  orange  groves  were  started  in  regions  where  the  trees  are 
subjected  to  low  temperature  during  the  winter  months.  Even  where 
frosts  do  not  kill  the  young  twigs  outright  the  vitality  of  the  tree  is 
much  weakened  by  the  effect  of  either  a  cold  snap  or  continued  cold 
weather,  and  consequently  more  likely  to  be  preyed  upon  by  organic 
diseases.  The  great  frost  of  1386  and  the  unexpected  late  frosts  of  1890 
and  1891  (occurring  in  March  in  the  former  and  in  April  in  the  latter 
year)  have  left  their  marks  on  the  orange  groves  in  many  quarters,  not 


29 


merely  in  external  and  visible  manifestations,  but  even  more  in  the  im¬ 
paired  vitality  of  the  orauge  trees.  It  may  be  added  that  some  of  the 
effects  of  frosts  are  not  infrequently  confounded  with  diseases  of  a  very 
different  nature. 

(4)  The  exceedingly  dry  season  of  the  past  year  has  also  left  its  traces 
in  the  impaired  vitality  ot  many  trees,  and  the  uncertainty  of  rain  and 
the  liability  of  drought  are  inducing  many  to  introduce  irrigation  plants, 
which  in  the  hands  of  careless  cultivators  are  likely  to  become  a  source 
of  harm  as  well  as  good. 


CLASSIFICATION  OF  DISEASES. 


The  diseases  affecting  the  orange  may  be  arranged  under  four  groups : 

(1)  Those  resulting  from  climatic  conditions  and  environment,  as  frost,  drought, 
natural  defects  of  soil,  natural  excesses  of  soil  constituents,  and  undue  moisture. 

(2)  Those  produced  by  insect  pests.  Although  this  group  is  outside  the  limits  of 
this  paper,  we  may  mention  in  passing  that  during  the  present  season  the  long 
scale,*  the  red  spider,!  and  the  rust  mitet  are  apparently  the  most  troublesome  pests 
of  this  nature,  but  the  first  is  likely  to  be  kept  in  check  by  the  lady  bugs  ( Coccinell - 
idee),  the  second  will  succumb  to  spraying,  and  the  third  may  be  held  in  check  by 
the  character  of  the  cultivation. 

(3)  Those  due  to  injurious  cultivation  and  fertilization. 

(4)  Those  due  to  the  agency  of  parasitic  fungi  and  bacteria. 

Only  the  diseases  of  the  last  two  groups  will  receive  notice  here. 
The  diseases  noticed  during  the  early  season  of  1891  were  as  follows: 


>  Probably  ca  used  by  improper  cultivation  or  fertilization. 


I.  Die-back. 

II.  Foot-rot.  ^ 

III.  Blight.  Possibly  caused  by  bacteria. 

Leaf  spot.  \ Caused  Parasi.tio 
VI.  Sooty  mold.  Caused  by  a  saprophytic  fungus. 
VII.  Leaf  glaze.  Caused  by  a  leaf  lichen. 


I.— DIE-BACK. 


(1)  Nature  of  the  disease. — This  disease  first  makes  its  appearance  in 
strong  shoots  of  the  season  in  the  form  of  pustules  or  blisters  on  the 
stems  near  the  point  of  attachment  of  the  leaves.  These  when  opened 
appear  to  contain  a  reddish,  gummy  substance.  In  later  stages  of  the 
disease  these  pustules  rupture  and  extend  in  cracks  along  the  twig,  the 
reddish  gummy  substance  coming  to  the  surface  and  spreading  until 
the  whole  twig  becomes  diseased  and  finally  dies  back  to  the  main  stem. 
This  peculiar  and  characteristic  effect  gives  rise  to  the  appropriate,  if 
not  elegant,  popular  name  of  the  disease.  In  badly  infected  trees  most 
or  all  of  the  fruit  falls  when  young ;  that  which  matures  is  likely  to  be 
mis-shapen  and  discolored.  There  seems  to  be  no  evidence  that  the 
disease  is  contagious. 

Trees  that  have  been  affected  with  die-back  and  have  recovered  from 
its  effects  will  reveal  it  years  afterward  in  the  sudden  bends  of  the 


*  Mytilasjpis  gloverii,  Pack,  t  Tetranychus  telarius,  L.  1  Tyjphlodromus  oleivorus,  Aslini. 
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smaller  branches.  The  mam  twigs  die  and  the  smaller  side  branches, 
having  taken  up  the  growth  and  received  the  nourishment  intended  for 
the  main  branch,  become  larger  and  appear  as  if  the  branches  had  taken 
sudden  turns  in  the  process  of  their  growth. 

(2)  Distribution. — The  disease  does  not  seem  to  have  occasioned  much 
alarm,  although  it  appears  to  be  widespread  and  liable  to  occur  when¬ 
ever  the  causes  that  produce  it  are  present.  Bad  cases  of  it  occur  in 
various  portions  of  the  orange  belt  visited. 

(3)  Causes.- — It  is  the  almost  universal  testimony  of  growers  that  ex¬ 
cess  of  nitrogenous  fertilizers  will  either  produce  the  die-back,  or,  what 
is  equivalent,  will  produce  the  conditions  under  which  the  disease  will 
develop.  The  evidence  collected  in  the  held  bearing  on  this  point  justi¬ 
fies  a  similar  conclusion. 

Among  others  the  following  conditions,  under  which  the  disease  is 
prevalent,  point  to  this  source  of  the  difficulty : 

(a)  Proximity  of  orange  trees  to  liorse  stables  or  piles  of  horse  manure. 

(b)  Proximity  of  trees  to  houses  where,  with  the  carelessness  induced  by  the 
porous  sandy  soil,  household  slops  are  thrown  indiscriminately. 

(c)  Proximity  of  trees  to  chicken  pens.  The  habitual  roosting  of  poultry  in  orange 
trees  is  likewise  liable  to  induce  the  disease.  In  several  groves  visited  it  had  been 
the  former  custom  to  use  portable  chicken  pens  which  were  moved  from  tree  to 
tree  in  order  to  secure  a  natural  guano  in  the  place  where  it  was  supposed  to  be  most 
beneficial.  In  all  these  cases  the  practice  had  been  stopped  because  of  the  die-back 
that  appeared  in  every  tree  thus  fertilized.  The  trees  had  not  recovered  at  the  time 
of  our  visit. 

( d )  The  excessive  use  of  blood  and  bone  or  other  commercial  fertilizers  rich  in 
nitrogenous  elements  seems  to  stimulate  the  disease. 

i 

(4)  Remedies. — Almost  as  general  as  the  belief  iu  the  cause  or  occa¬ 
sion  of  this  disease  is  the  belief  that  the  lnost  effectual  remedy  is  to  let 
the  affected  trees  entirely  alone.  The  cessation  of  cultivation  and  heavy 
fertilizing  will  remove  the  disease  even  in  bad  cases.  We  noticed  trees, 
which  two  years  ago  produced  no  fruit,  because  of  the  severity  of  the 
disease,  that  were  sufficiently  restored  to  produce  a  half  crop  or  more 
during  the  present  season,  with  no  other  treatment  than  that  above 
mentioned. 

II. — FOOT-ROT. 

(Gum  disease,  maldigoma.) 

(I)  Nature  of  the  disease. — This  disease  has  long  been  known  in 
Europe  and  has  also  given  rise  to  some  investigations  in  this  country. 
Mr.  A,  H.  Curtiss  has  quite  fully  described  the  disease,  and  we  quote 
from  his  description : 

The  prominent  symptoms  are  exudation  of  a  gummy  or  sappy  fluid  from  near  the 
base  of  the  trunk,  and  decay  of  the  bark  in  that  region  and  of  the  roots  below.  The 
flow  of  gum  and  attendant  decay  of  the  tree  extend  upward  and  in  a  lateral  direc¬ 
tion  until  the  tree  is  girdled,  also  penetrating  successive  layers  of  wood.  In  some 
cases  gum  exudes  from  cracks  in  various  parts  of  the  trunk  or  even  on  the  branches, 
and  in  others  the  decay  progresses  without  emission  of  gum.  Attendant  or  premon- 
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itory  symptoms  are  excessive  and  rather  late  blooming,  the  flowers  being  small  or 
mostly  unfruitful,  and  arrested  and  unnatural  development  of  the  foliage,  which 
becomes  yellow  and  drops.* 

We  could  gain  no  evidence  of  its  contagious  nature.  A  resume  of  in¬ 
formation  concerning  this  disease  has  been  already  published  from  the 
Department,!  and  only  such  additional  or  conflicting  information  as  we 
have  gathered  will  be  here  given. 

(2)  Distribution. — Like  the  preceding  disease,  foot-rot  is  not  confined 
to  particular  localities,  but  has  a  wide  distribution.  Bad  cases  occur  at 
various  points  throughout  the  orange  belt ;  it  is  more  serious  in  the 
older  trees,  rarely  appearing  in  trees  less  than  12  or  15  years  old.  In 
many  places,  especially  in  young  groves,  it  is  just  beginning  to  appear, 
but  has  not  yet  attracted  the  attention  it  merits,  for  as  groves  grow 
older  and  present  methods  of  fertilization  continue  it  is  likely  to  prove 
still  more  injurious  and  destructive.  Contrary  to  popular  and  pub¬ 
lished  opinion,  it  is  not  confined  to  sweet  seedlings.  We  have  seen  bad 
cases  in  large  sour  stock  budded  2  or  3  feet  above  ground,  in  the  grape 
fruit,  and  even  in  the  lemon. 

(3)  Causes. — Nothing  has  come  to  light  that  settles  upon  any  definite 
cause  for  the  disease.  From  all  that  can  be  learned,  however,  it  would 
seem  that  the  cause  is  to  be  looked  for  in  the  defects  of  cultivation  and 
fertilization  rather  than  in  any  bacterial  or  fungous  parasite.  Some 
maintain  that  it  is  of  a  similar  nature  to  die-back  and  is  occasioned  and 
cured  by  the  same  treatment.  There  is  no  visible  proof  of  this  state¬ 
ment  and  no  facts  to  illustrate  any  genuine  cures,  as  in  the  case  of  the 
former  disease ;  it  is  doubtful  if  more  than  temporary  relief  can  be 
gained  by  this  method,  for  when  the  disease  is  well  established  in  the 
tree  it  is  almost  certain  to  girdle  it  in  time  in  spite  of  any  treatment 
yet  discovered. 

(4)  Remedies. — Sweet  seedlings  affected  by  this  disease  are  frequently 
assisted  by  planting  one  or  more  stands  of  sour  nursery  stock  near 
the  root  and  budding  several  branches  into  the  trunk  above  the  in¬ 
fected  portion.  This  at  best  can  furnish  only  temporary  and  partial 
relief,  for  the  disease  is  likely  to  spread  too  rapidly  in  the  main  trunk 
to  allow  the  budded  support  time  to  furnish  sufficient  nourishment  for 
the  tree  before  its  own  supply  is  cut  off,  or  the  sour  stocks  are  likely  to 
be  ultimately  affected  themselves. 

Exposing  the  crown  roots  is  another  method  of  treatment  in  favor 
in  certain  parts.  As  a  preventive  it  is  more  likely  to  be  successful 
than  as  a  cure,  but  it  is  doubtful  if  this  method  will  be  of  any  permanent 
value  and  there  is  some  liability  of  its  proving  an  injury  to  the  trees 
in  other  ways.  One  method  of  treatment  connected  with  the  manner 
of  cultivating  the  trees  seems  worthy  of  trial :  Cultivate  sparingly, 
fertilize  more  sparingly,  and  apply  no  fertilizer  nearer  than  6  or  7  feet 

*  Bulletin  No.  2,  Florida  Agr.  Experiment  Station,  1888. 

tU.  S.  Department  of  Agriculture,  Botanical  Division,  Bulletin  No.  8,  pp.  51-54 
(1889). 
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from  the  trunk  of  tbe  tree.  In  addition  a  study  should  be  made  of  the 
relative  adaptability  of  the  various  fertilizers  to  the  particular  soil. 
This  is  properly  the  function  of  public  experimenters,  but  much  can  be 
accomplished  by  individuals  if  sufficient  care  is  exercised.  In  one  of 
the  finest  groves  visited  the  principal  fertilizer  used  consisted  of  decay¬ 
ing  vegetable  rubbish  piled  between  the  rows  of  trees.  Weeds  were 
allowed  to  grow  in  the  intervening  spaces  thus  covering  the  light- 
colored  soil,  and  preventing  much  of  the  undue  reflection  of  light  and 
heat  that  is  so  common  where  clean  culture  is  practiced. 

III. — BLIGHT. 

(Leaf  curl.  Wilt,  Go-back.) 

(1)  Nature  of  the  disease. — The  leaf  blight,  leaf  curl  or  leaf  wilt,  as  it 
is  variously  called,  first  makes  its  appearance  on  certain  branches,  and 
may  be  recognized  by  the  curled  or  wilted  appearance  of  the  leaves, 
which  also  turn  a  sickly  yellowish  color  and  after  a  short  time  drop 
from  the  tree.  The  twigs  at  the  ends  of  the  branches  also  die,  and  if 
new  ones  appear  they  soon  present  the  same  sickly  hue ;  the  bark,  espe¬ 
cially  on  the  upper  side  of  the  branches,  becomes  u  hide-bound,77  and 
later  splits  open  on  either  side,  leaving  a  dead  space  between  the  rup¬ 
tures.  The  fruit  grows  smaller,  but  is  otherwise  not  affected.  Grad¬ 
ually  other  branches  become  infected,  and  if  the  tree  is  left  to  itself  it 
finally  dies  down  to  the  root.  As  the  disease  progresses  new  shoots 
constantly  make  their  appearance  below  the  infection,  appearing  robust 
at  first,  but  as  the  infection  descends  they  too  become  wilted,  and  finally 
those  only  appear  healthy  that  spring  from  the  root.  If  the  tree  is  vig¬ 
orously  pruned  at  the  first  appearance  of  the  disease  and  well  fertilized, 
it  will  apparently  recover,  but  after  a  little  will  relapse  or  go  back  to 
its  former  condition.  This  peculiarity  of  the  disease  has  given  rise  to 
to  a  popular  name  which  it  does  not  seem  desirable  to  perpetuate. 

The  disease  does  not  seem  to  attack  trees  before  they  reach  maturity,  or 
before  they  are  10  or  12  years  old.  When  one  tree  becomes  attacked, 
adjoining  trees,  either  during  the  same  season  or  more  likely  during 
the  following  season,  will  be  affected,  so  that  the  diseased  trees  appear 
in  groups.  Sporadic  cases  occasionally  occur,  but  the  above  condition 
is  so  nearly  universal  as  to  make  it  extremely  probable  that  the  disease 
is  contagious. 

(2)  Distribution. — Bad  cases  of  this  disease  are  found  as  yet  in  only 
a  few  localities  where  the  orange  groves  have  long  been  established. 
While  it  is  evidently  not  a  new  disease  its  ravages  have  only  recently 
extended  sufficiently  to  give  alarm  to  cultivators  All  things  consid¬ 
ered,  this  disease  is  the  most  dangerous  that  has  yet  appeared  among 
the  orange  groves,  and  a  study  of  its  causes  and  cure  demands  immedi¬ 
ate  attention. 

(3)  Causes. — Nearly  as  many  causes  are  assigned  for  the  disease  as 
there  are  cultivators  whose  groves  are  affected  by  it.  Some  assign  it 
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to  the  decay  of  tap  roots  and  others  to  the  tap  root  coming  in  contact 
with  hard  pan  or  underlying  rock  formation.  To  test  this  the  tap 
roots  of  certain  infected  trees  were  exposed  and  examined.  The  tap 
root  extended  about  4  feet  in  one  case  and  between  8  and  9  feet  in  an¬ 
other,  and  in  every  case  had  not  extended  below  the  sandy  soil  and 
were  apparently  healthy.  Some  attribute  it  to  overbearing ;  still  others, 
to  some  peculiar  oiliness  of  the  soil  which  prevents  it  from  becoming 
thoroughly  wetted.  In  regard  to  this  we  may  state  that,  while  the  sur¬ 
face  is  usually  very  dry  in  most  locations,  the  subsoil  in  all  the  exami¬ 
nations  made  on  infected  trees  was  wet  and  in  one  case  water  accum¬ 
ulated  in  the  excavation  at  a  level  only  a  foot  below  the  extremity  of  the 
tap  root.  Others  liken  the  disease  to  pear  blight.  It  differs,  however, 
from  that  disease,  in  extending  to  parts  of  the  same  tree  much  more 
slowly  and  in  spreading  to  trees  adjacent  to  the  center  of  the  infection 
only  after  a  considerable  time,  usually  after  the  interval  of  a  season’s 
growth. 

From  all  the  evidence  gathered  in  the  field  we  incline  to  the  belief 
that  this  disease  is  bacterial  in  its  nature,  and  while  the  evidence  is  so 
scanty  as  only  to  create  an  impression  it  is  strong  enough  to  recommend 
investigation  in  the  direction  of  this  theory.  With  sufficient  time  (be¬ 
cause  the  action  of  the  disease  is  rather  slow)  a  skilled  experimenter 
could  doubtless  prove  its  nature  to  be  bacterial,  if  such  be  the  case. 
The  other  causes  assigned  and  probably  still  others  connected  with  the 
methods  of  cultivation,  and  possibly  some  climatic  conditions,  may  in¬ 
directly  encourage  the  spread  of  the  disease  by  furnishing  conditions 
under  which  the  tree  can  not  successfully  resist  the  attack  of  the  dis¬ 
ease.  It  is  well  known,  but  too  often  not  sufficiently  taken  into  account, 
that  certain  physiological  conditions  render  trees  subject  to  ravages  of 
disease,  just  as  among  men  and  other  animals,  and  often  a  disease  may 
be  warded  off  by  keeping  the  tree  in  the  proper  condition  of  vitality, 
more  easily  than  it  can  be  cured  if  once  the  disease  has  taken  possession 
of  it.  • 

(4)  Remedies.— There  is  little  to  say  under  this  head  at  present.  The 
following  methods  have  been  tried,  but  with  indifferent  success : 

(a)  Prying  up  tlie  trees,  so  as  to  raise  tlie  roots  from  the  “hard  pan.  ” 

(&)  Cutting  hack  the  branches  and  fertilizing  heavily. 

(c)  Trimming  off  affected  branches  and  burning  them. 

(d)  Trimming  back  branches,  trenching  at  a  distance  of  six  or  eight  feet  from  the 
tree,  so  as  to  cut  back  roots  proportionally,  followed  by  heavy  fertilizing. 

In  addition  to  the  above,  a  rather  unique  method  of  treatment  was 
applied  by  the  advice  of  a  dealer  in  a  commercial  fertilizer  “  specially 
adapted  to  the  cure  of  diseased  trees.”  This  consisted  of  cutting  back 
all  the  branches  of  the  tree  to  within  two  or  three  feet  of  the  trunk, 
Ameariug  the  cut  ends  of  the  branches  with  coal  tar  as  a  preventive 
Against  the  ravages  of  the  “crown  borer,”*  and  then  smearing  the  entire 
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*  Elaphidion  inerma  Newman. 
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trunk  with  a  paste  made  of  clay,  lime,  sulphur,  and  “  chips”  (dry  cow 
manure).  At  the  time  of  our  visit  the  application  had  only  recently  been 
made,  so  we  were  not  able  to  see  the  results.  It  can  hardly  be  expected 
that  such  a  treatment  will  prove  beneficial.  The  same  dealer  claims  to 
have  cured  a  number  of  trees  in  that  way,  but  at  the  time  of  our  visit 
to  his  place  he  was  absent  from  home  and  we  were  thus  unable  to  sift 
the  evidence. 

IV. — SCAB. 

(1)  Nature  of  the  disease. — This  disease  first  makes  its  appearance  in 
the  form  of  whitish  or  cream-colored  spots,  more  commonly  on  the  under 
side  of  the  leaf  but  often  on  the  upper  side  and  occasionally  on  the 
young  twigs  and  fruit.  Those  on  the  leaf  are  often  accompanied  by  a 
depression  or  pit  on  the  opposite  side.  These  spots  grow  larger  and 
often  coalesce;  ultimately  they  turn  dark,  and  if  abundant  the  leaf  be¬ 
comes  badly  curled,  twisted,  or  otherwise  distorted  and  more  or  less 
covered  with  the  wart-like  eruptions  which  the  disease  has  developed. 

(2)  Distribution. — The  disease  is  widespread;  in  a  few  localities  it 
does  not  seem  to  be  regarded  as  anything  serious.  In  other  localities, 
where  it  is  more  abundant,  it  is  becoming  the  source  of  much  alarm. 
It  is  not  confined  to  young  trees,  but  attacks  equally  young  and  old 
stock.  While  more  abundant  on  the  wild  orange  it  is  by  no  means  con¬ 
fined  to  it,  nor  even  to  sour  stock.  We  saw  it  on  wild  orange  trees  very 
commonly,  on  grape  fruit  and  lemon  trees  frequently,  and  on  sweet 
orange  trees  rarely. 

(3)  Causes.— Prof.  F.  L.  Scribner,  who  made  a  study  of  this  disease 
in  1886,*  attributed  it  to  a  parasitic  fungus  (a  species  of  Cladosporium), 
whose  growth  in  the  tissues  of  the  leaf  produced  the  distortions  and 
saps  its  vitality.  Our  own  observations  confirmed  these  conclusions. 

(4)  Remedies. — In  the  paper  above  alluded  to  Prof.  Scribner  makes 
the  following  recommendations  for  spraying  mixtures  :  (a)  A  solution 
of  potassium  bisulphide,  one-half  ounce  to  the  gallon  ;  ( b )  liquid  gri- 
son ;  (c)  one-lialf  pint  carbolic  acid  and  1  pound  of  glycerine  added  to 
10  gallons  strong  soap  suds. 

We  could  not  learn  that  these  remedies  or  any  other  treatment  had 
been  attempted  in  any  of  the  orange  regions  visited. 

V.— LEAF  SPOT. 

(1)  Nature  of  disease. — On  certain  leaves  of  the  orange,  both  wild 
and  sweet,  faded  spots  appear,  varying  in  shape,  but  mostly  rounded 
or  oval,  and  in  size  from  one-eighth  of  an  inch  to  an  inch  in  diameter. 
As  the  disease  progresses,  these  spots  become  grayish  brown  and  dead, 
and  covered  on  one  or  both  surfaces  with  a  series  of  minute  black 
points,  which  contain  the  fruit  of  the  fungus,  which  is  the  cause  of  the 
disease. 


*  Bulletin  Torrey  Botanical  Club,  xm,  181-183  (Oct.,  1886), 
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(2)  Distribution. — This  disease  was  found' at  only  one  point  in  Lake 
County.  Dr.  Martin  found  it  in  1886  at  Green  Cove  Spring.  It  does 
not  seem  to  be  widespread  nor  at  present  of  much  importance,  but  is 
recorded  here  that  attention  may  be  called  to  it,  so  that  its  nature  may 
be  known  and  its  progress  watched. 

(3)  Causes. — The  cause  of  this  disease  is  a  parasitic  fungus  ( Colletotri - 
chum  adustum ,  Ellis)*  which  draws  the  nourishment  from  the  leaf  it 
inhabits.  It  belongs  to  a  group  of  fungi  that  are  known  to  be  imper¬ 
fect  forms,  audare  supposed  to  be  a  phase  of  growth  in  the  life  history 
of  some  mature  form  of  fungus.  The  particular  form  of  which  this 
species  is  a  phase  of  growth  is  not  known  nor  even  suspected.  Its 

connections  are  to  be  looked  for  among  some  of  the  many  species  of 
•  * 

ascomycetous  fungi  which  inhabit  decaying  vegetable  matter,  and  for 
this  reason  are  supposed  by  the  uninformed  to  be  of  no  economic  iuterest. 

VI.— SOOTY  MOLD. 

(1)  Nature  of  the  Disease . — The  leaves  of  certain  trees  badly  affected 
with  some  kind  of  scale  insects  become  covered  with  a  sooty  layer, 
which  is  of  a  dark  drab  or  dirt  color  early  in  its  growth  and  finally 
becomes  sooty  black.  The  layer  thus  formed  is  only  loosely  attached 
to  the  smooth  surface  of  the  orange  leaf  aud  frequently  comes  off  in 
patches. 

(2)  Distribution. — This  disease  does  not  appear  to  be  very  widespread 
on  the  orange  trees  in  Florida!  and  the  material  collected  was  young 
and  immature.  We  found  it,  however,  more  abundant  on  Magnolia 
fcetida ,  JSmilax  sp.,  and  other  shrubs  which  were  abundantly  affected 
with  scale  insects. 

*  (3)  Causes. — In  1876  Dr.  W.  G.  Farlow  published  an  elaborate  paperf 

giving  a  full  account  of  this  disease  as  affecting  the  orange  and  olive 
trees  of  California,  and  referring  it  to  a  fungus  ( Capnodium  citri ,  Berk. 
&  Desm.)  which  feeds  on  the  honey  dew  produced  by  the  bark  lice. 
While  the  fungus  draws  no  nourishment  from  the  orange  leaves  them¬ 
selves  it  must,  if  abundant,  seriously  interfere  with  the  process  of  assimi¬ 
lation  and  therefore  be  regarded  as  injurious.  v 

(4)  Remedies. — In  the  paper  above  mentioned,  spraying  with  a  strong 
solution  of  alkali  soap  is  recommended.  The  disease  has  not  yet  made 
sufficient  progress  in  Florida  to  demand  much  treatment,  aud  with  the 
natural  enemies  of  the  scale  iusect  to  check  their  development  is  not 
likely  to  prove  a  serious  difficulty. 


*  Described  as  Phyllosticta  adusta ,  E.  &  M.,  but  Mr.  Ellis  (In  litt  16  May,  1891)  refers 
it  to  Colletotriclium. 

t  At  Los  Angeles,  California,  in  1886,  we  saw  this  disease  in  great  quantity,  entirely 
covering  the  leaves  in  some  of  the  orange  groves.  With  the  disappearance  of  the 
scale  insect  the  disease  will  disappear  likewise, 
t  Bull.  Bussey  Inst,  i,  404-414, 1876. 
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VII. — LEAF  GLAZE. 


The  disease  to  which  we  have  given  the  above  name  makes  its  ap¬ 
pearance  in  the  form  of  grayish  flattened  patches  on  the  upper  surface 
of  the  leaves.  These  are  small  and  often  clustered  at  first,  but  soon 
coalesce  and  become  of  considerable  size.  The  spots  are  due  to  the 
growth  of  a  lichen  ( Strigula  sp.  probably  S.complanata ,  Fee.),  which 
draws  no  nourishment  from  the  leaves  but,  like  the  preceding  disease, 
must  interfere  in  a  measure  with  the  assimilation  of  the  plant.  Many 
other  lichens  and  some  scale  mosses  (Hepaticae)  are  likely  to  accumu¬ 
late  on  the  trunks  and  branches  of  the  orange  trees  where  there  has  been 
careless  management  of  the  groves.  Their  presence  is  a  disadvantage 
to  the  tree  as  harboring  places  for  vermin,  but  they  are  much  less  likely 
to  have  any  influence  over  the  physiological  functions  of  the  tree  than 
the  present  species.  We  are  not  aware  that  attention  has  been  called 
to  this  source  of  trouble  before  in  relation  to  the  orange  trees  nor  that 
any  methods  of  treatment  have  been  recommended  for  arresting  the 
growth  of  the  lichen.  Tuckerman  reports  this  species  on  Magnolia, 
and  we  found  it  abundant  on  Magnolia  leaves  in  Lake  County.  The 
spots  of  growth  on  the  orange  were  small  and  immature  at  the  time  of 
our  visit,  but  as  the  rainy  season  advances  they  are  said  to  increase  in 
extent  and  often  spread  over  considerable  portions  of  the  leaf. 


OTHER  FUNGI  GROWING  ON  ORANGE  TREES. 


Only  a  few  species  of  saprophytic  fungi  were  found  among  the  orange 
groves,  growing  on  dead  or  dying  trunks  and  on  dead  limbs  and  twigs. 
The  two  species  of  Rypochnus ,  whose  systematic  position  is  uncertain, 
grow  on  the  trunks  of  living  trees  that  are  usually  more  or  less  covered 
with  lichens  and  Jlepaticae.  The  following  were  found,  some  not  being 
in  a  condition  to  be  specifically  identified :  Schizophyllum  commune ,  Poly- 
porus  sp.,  Corticium  sp.,  Rypochnus  albo-cinctus,  R.  rubro-cinctus ,  Xylaria 
sp.,  Diatrypella  citricola ,  Ellis,  n.  sp.,  Macrosporium ,  sp.,  and  some  oth¬ 
ers  of  still  more  doubtful  relations. 


PEACH  BLIGHT. 

Monilia  fructigena1  Persoon. 

By  Erwin  F.  Smith. 
(Plates  V  and  VI.) 


This  note  is  for  the  purpose  of  calling  renewed  attention  to  the  de- 
stiuctive  action  of  Monilia  fructigena  upon  the  branches  of  the  peach. 
It  will  serve  to  record  some  new  facts  and  to  correct  one  or  two  assump¬ 
tions  which  found  their  way  into  a  previous  paper  *  without  suffi¬ 
cient  warrant. 
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The  vitality  of  the  conidia  is  much  greater  than  I  had  supposed.  In 
one  instance  roll  cultures  from  dry  material  a  year  old  gave  results, 
although  only  a  portion  of  the  conidia  germinated.  Spores  from  other 
samples  failed  to  grow.  More  tests  will  have  to  be  made  before  we 
have  anything  like  an  accurate  measure  of  the  vitality  of  the  conidia, 
but  it  is  probable  that  these  alone  are  sufficient  to  tide  the  fungus  over 
winter.  There  is,  however,  no  question  as  to  the  existence  of  a  resting 
mycelium  within  the  mummified  fruits.  The  sudden  general  appearance 
of  the  blight  on  the  Delaware  and  Chesapeake  peninsula  this  spring  is 
a  matter  of  special  interest  in  connection  with  the  fact  that  there  was 
no  twig-blight  and  no  rot  of  the  fruit  in  1890.  There  was  no  fruit  which 
could  rot,  owing  to  the  destruction  of  the  entire  crop  by  spring  frosts ; 
and  being  in  the  orchards  much  of  my  time  from  April  to  November,  I 
did  not  observe  a  single  blighted  twig,  although  anxious  to  collect  it. 

In  the  spring  of  1891  the  blight  of  the  twigs  of  the  peach  was  a  com¬ 
mon  occurrence  on  the  upper  part  of  the  peninsula,  i.  e.,  in  five  or  six 
counties.  It  attracted  general  attention  and  in  Sussex  Couuty,  where 
it  was  most  injurious,  it  was  named 11  the  scald,”  and  was  very  generally 
ascribed  to  the  heat  of  the  sun.  In  Maryland  it  was  attributed  to  frosts. 

Observations  in  many  orchards  showed  that  it  appeared  immediately 
after  rain  during  the  time  of  flowering,  and  that  it  penetrated  exclusively 
through  the  blossoms.  Heretofore  I  had  supposed  it  capable  of  penetra¬ 
ting  through  the  unbroken  cuticle  of  young  shoots,  but  such  cases  must 
be  exceptional.  An  examination  of  hundreds  of  twigs  in  all  stages  of 
blight  showed  that  every  one  was  associated  with  blighted  and  persistent 
flowers.  In  a  majority  of  cases  the  entire  twig  was  killed,  i.  e.,  the 
distal  end  beyond  the  point  of  entrance  (Eflate  v,  Fig.  1).  The  ex¬ 
tremities  of  the  twigs  blighted  either  under  the  direct  action  of  the 
mycelium  or  simply  from  arrested  nutrition  due  to  injuries  farther  down 
the  stem.  It  was  not  difficult,  however,  to  find  cases  (Plate  v,  Fig.  2) 
where  only  one  blossom  and  a  small  portion  of  the  adjacent  stem  was 
affected,  the  parts  above  and  below  remaining  intact.  The  uniform 
persistence  of  the  blossoms  and  the  size  of  the  twisted,  withered  leaves 
(Fig.  1)  showed  very  clearly  for  many  days  that  all  the  injury  was  done 
at  one  time.  Some  weeks  later,  under  the  influence  of  warm  weather, 
many  restricted  blight  spots,  as  in  Fig.  2,  took  a  new  growth,  girdling 
stems  and  wilting  good-sized  green  leaves  and  fruits,  but  I  looked  in  vain 
for  new  infections. 

For  3  weeks  following  blooming  the  weather  was  dry  and  the  blight 
was  restricted  almost  wholly  to  stems  of  last  year’s  growth.  But  I 
found  a  number  of  stems  in  which  it  had  involved  the  growth  of  1889, 
and  saw  enough  to  convince  me  that  with  wet  weather  and  high  tem¬ 
perature  such  cases  would  have  been  as  common  as  in  the  summer  of 
1887,  when  the  fungus  entered  the  stems,  by  way  of  the  rotting  fruits.* 

*  This  method  of  penetration  was  also  common  in  Maryland  and  Delaware  in  the 
summer  of  1891,  and  early  varieties  blighted  almost  as  badly  as  in  1887. 
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The  dry  weather  also  almost  wholly  prevented  the  fruiting  of  the 
fungus.  Out  of  many  hundred  stems  examined  for  spore  tufts,  during 
a  period  of  3  weeks  following  blossoming,  I  found  only  half  a  dozen. 
However,  a  microscopic  examination  showed  the  presence  of  mycelial 
threads  in  the  tissues,  and  upon  placing  freshly  gathered  twigs  in 
moist  air  for  12  hours  many  of  them  sent  out  the  characteristic  spore 
tufts  of  Monilia  fructigena.  By  continuing  this  treatment  another  12 
hours  spore  tufts  pushed  through  the  unbroken  bark  on  about  75  per 
cent  of  the  stems.  This  experiment  was  repeated  some  days  later 
with  similar  results,  but  a  third  experiment,  using  twigs  which  had 
been  picked  4  or  5  days  and  were  somewhat  dry,  gave  only  2  per  cent 
with  Monilia  tufts  at  the  end  of  24  hours.  Plate  y,  Fig.  3,  gives  an 
enlarged  view  of  a  twig  bearing  fruiting  tufts  after  12  hours  in  moist 
air.  Fig.  4  shows  a  conidiophore  and  conidia  from  the  same. 

The  extrusion  of  gum  from  the  vicinity  of  the  blighted  flowers  was 
quite  common  (Plate  v,  Figs.  1  g  and  2 g).  On  cutting  through  the  bark 
of  such  twigs  the  vicinity  of  the  cambium  cylinder  was  invariably 
gummy,  but  this  was  less  noticeable  on  dry  twigs. 

Carefully  made  cross  sections  of  freshly  blighted  twigs  were  sub¬ 
mitted  to  microscopic  examination.  The  cambium  and  soft  bast  cylin¬ 
ders  had  disappeared  almost  completely  with  the  formation  of  extensive 
gum  pockets  (Plate  vi,  Fig.  1).  These  pockets  were  full  of  the  active 
mycelium  of  Monilia.  This  also  penetrated  into  the  cortical  parenchyma 
to  some  extent,  and  to  a  lesser  degree  into  the  xylem.  Practically 
speaking,  the  wood  and  pith  and  all  of  the  cylinders  external  to  the 
soft  bast  were  intact.  On  unmagnified  cross  sections  a  zone  of  dis¬ 
coloration  was  visible  between  the  wood  and  the  bark.  On  magnifica¬ 
tion  this  was  found  to  consist,  as  shown  in  Plate  vi,  Fig.  1,  of  a  gum 
cavity  containing  mycelium  and  fragments  of  tissue  and  bordered  by 
irregular  dark  zones,  the  one  within  composed  of  young  wood  and 
vessels  laid  down  this  spring,  and  the  one  without  composed  of  rem¬ 
nants  of  soft  bast  and  phloem  rays.  The  bundles  of  bast  fibers  were 
also  changed  from  a  glistening  white  to  a  dirty  yellowish  brown.  Plate 
Y,  Figs.  5,  6,  and  7,  show  mycelial  threads  from  these  cavities.  It 
was  easy  to  find  threads  overlying  and  interwoven  with  tissue.  Plate 
Vi,  Fig.  2  represents  the  appearance  of  the  destroyed  tissues  on  a 
normal  cross  section  ;  fig.  3  represents  the  same  on  a  longitudinal  radial 
section. 
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Plate  VIII. 
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Figure  3. 


Figure  3. 


Galloway,  on  an  Improved  Japy  Sprayer. 
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Plate  IX. 


Figure  7.  f 
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Figure  8. 


Galloway,  on  an  Improved  Japy  Sprayer. 
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DESCRIPTION  OF  PLATES. 

Plate  V. — (Monilia  fructigena. ) 

Fig.  1.  Blighted  peach  stem,  showing  dead  persistent,  flowers  and  leaves;  g,  gum 
exuded  near  union  of  blighted  and  living  portion;  w,  stem  of  two  year's 
growth.  Collected  some  days  after  the  entrance  of  the  fungus. 

2.  Peach  stem  collected  same  day  as  Fig.  1 ;  a,  withered  persistent  flower 

through  which  the  mycelium  entered  the  stem ;  bb,  restricted  area  of 
blight,  the  distal  end  of  the  stem  being  still  connected  by  a  narrow  isthmus 
of  sound  tissue  with  the  parts  below  ;  g,  drop  of  exuded  gum. 

3.  Enlarged  end  of  blighted  stem  showing  conidia  tufts  which  pushed  through 

the  bark  on  exposure  to  moist  air. 

4.  Conidiophore  and  conidia  from  one  of  the  tufts  shown  in  Fig.  3. 

5,G,  7.  Mycelial  threads  from  the  gum  cavities  of  the  inner  bark.  (See  Plate  vi, 
Fig.  1.) 

Plate  VI. — ( Monilia  fructigena )«- 

Fig.  1.  Cross-section  of  a  blighted  peach  stem,  such  as  Fig.  1  of  Plato  v,  showing  a 
large  gum  cavity  full  of  active  mycelium ;  p.  pith ;  x,  xylem  ;  c,  cavity  con¬ 
taining  remnants  of  cambium  and  soft  bast  and  hyphse  ;  b,  bast  bundles, 
cp ,  cortical  parenchyma;  e,  epidermis.  On  the  opposite  side  of  this  stem 
was  a  cavity  larger  than  that  here  shown. 

2.  Enlarged  cross-section  of  portion  of  a  normal  peach  stem  one  year  old,  for 

comparison  with  Fig.  1.  The  portion  destroyed  is  that  included  in  the 
brace  ;  (1)  Epidermis  ;  (2)  subepidermal  cells,  usually  destitute  of  chloro- 
.  pliyll,  but  containing  coloring  matters  in  solution,  e.  g.,  reds  or  browns; 
(3)  chlorophyll  bearing  cortical  parenchyma  ;  (4)  expansion  of  phloem  ray 
cells  ;  (5)  phloem  ray  cells  separating  bast  bundles  ;  (6)  bast  bundle — out¬ 
lines  of  two  others  are  indicated;  (7)  large  cell  containing  a  crystal  of 
calcium  oxalate  ;  (8)  phloem  ray  cells  separating  the  soft  bast  (4,  5,  and  8, 
destitute  of  starch) ;  (9)  xylem  ray  cells  full  of  starch  ;  (10)  soft  bast ;  (11) 
cambium  ;  (12)  xylem  fibers  ;  (13)  vessels  in  the  xylem. 

3.  Longitudinal  radial  section  along  the  medullary  ray  of  a  stem  similar  to  the 

inner  part  of  Fig.  2,  showing  wood,  cambium,  and  soft  bast  with  an  over- 
lying  portion  of  the  ray.  a,  Cells  of  xylem  ray  gorged  with  starch ;  b,  cells 
of  phloem  ray  destitute  of  starch;  c,  pitted  vessel;  d,  wood  fibers;  e , 
cambium  cells;  /,  soft  bast.  The  left  part  (1)  is  xylem;  the  right  (2)  is 
the  inner  part  of  the  phloem,  and  is  the  portion  destroyed  by  the  Monilia. 
Sections  from  which  Figs.  2  and  3  were  drawn  were  cut  from  fresh  material 
at  the  end  of  the  growing  season  (November  1). 


THE  IMPROVED  JAPY  KNAPSACK  SPRAYER. 

By  B.  T.  Galloway. 

(Plates  VII-IX.) 

Something  over  three  years  ago  the  Japy  brothers  of  Beaucourt, 
France,  designed  a  knapsack  sprayer,  which  is  commended  by  every 
one  who  has  used  it,  for  its  simplicity,  durability  and  effectiveness. 
This  machine  is  used  largely  throughout  the  vine-growing  region  of 
France  and  a  few  have  been  imported  into  this  country.  Recently  a 
number  of  improvements  have  been  made  in  the  sprayer  which  make  it 
even  more  valuable,  placing  it,  in  fact,  in  the  front  rank  of  machines  of 
this  description.  For  the  benefit  of  American  small  fruit  and  vegetable 
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growers,  for  whom  this  machine  is  especially  adapted,  we  give  below  a 
full  description  of  it,  accompanied  by  illustrations. 

As  will  be  seen  by  consulting  Plates  vii-ix  the  machine  in  the  main 
consists  of  a  reservoir,  pump,  air  chamber,  strainer,  lance,  and  spraying 
nozzle.  The  reservoir,  with  the  exception  of  the  bottom,  is  made  of  16- 
ounce  sheet  copper  and  holds  a  little  over  3  gallons.  The  bottom,  to 
better  withstand  the  strain  put  upon  it  when  the  pump  is  in  use,  is  made 
of  20-ounce  copper.  It  is  further  strengthened  by  soldering  across  it, 
inside  the  tank,  two  strips  of  heavy  sheet  copper,  each  1J  inches  wide 
and  4J  inches  long.  While  speaking  of  the  bottom  it  may  be  well  to  say 
that  the  wall  of  the  reservoir  projects  in  a  rim  beyond  it  a  distance  of  If 
inches,  as  shown  by  the  two  dotted  lines  a  and  b  in  Fig.  1,  a  being  the 
point  where  the  bottom  is  placed  and  b  the  edge  of  the  rim.  Both  top 
and  bottom  of  the  tank  are  soldered  in  and  are  provided  in  each  case 
with  two  openings.  The  openings  in  the  top,  as  shown  by  the  black  por¬ 
tions  in  Fig.  2,  are  for  the  introduction  of  the  liquid  and  the  piston  rod, 
the  small  round  opening  serving  for  the  latter  purpose.  The  white  por¬ 
tion  a  in  Fig.  2  merely  represents  the  top  of  the  air  chamber,  which  ex¬ 
tends  to  within  1 J  inches  of  the  top  of  the  tank.  It  will  be  understood,  of 
course,  that  this  opening,  which  is  4J  by  7f,  is  clear  throughout,  the- top 
of  the  air  chamber  offering  no  obstruction  whatever  to  the  introduction 
of  the  liquid.  Into  the  large  opening  is  fitted  a  brass  wire  strainer 
having  a  number  forty  mesh.  The  strainer  is  shown  at  Fig.  4.  It 
is  made  by  simply  soldering  the  brass  wire  already  mentioned  to  a  col¬ 
lar  of  sheet  copper  three-fourths  of  an  inch  in  height.  Across  the 
strainer  is  soldered  a  narrow  strip  of  copper  or  piece  of  heavy  brass 
wire  which  serves  the  double  purpose  of  a  brace  and  handle.  The 
strainer  is  made  with  a  narrow  flange  at  the  top,  in  order  that  it  may  be 
held  in  place  by  a  shoulder  projecting  from  the  edge  of  the  opening  in 
the  tank.  The  opening  is  closed  by  means  of  a  top,  represented  at  Figs. 
5  and  6.  It  is  made  of  copper  and  is  so  simple  in  construction  that 
further  description  is  unnecessary.  The  two  openings  in  the  bottom  of 
the  tank  are  shown  at  a  and  b  in  Fig.  3.  Into  these  is  fitted  the  com¬ 
bined  pump  cylinder  and  air  chamber,  the  ends  e  and  /in  Fig.  7  being 
the  only  parts  that  project  outside  the  tank.  By  means  of  the  two 
screw  caps  a  and  b  in  Fig.  3  the  whole  of  this  part  of  the  machine  is 
held  firmly  in  place  against  the  bottom  of  the  reservoir,  washers,  of 
course,  being  used  to  prevent  leakage. 

Between  the  cap  a  and  the  tank  there  is  fitted  a  small  casting  which 
serves  to  conduct  the  liquid  from  the  air  chamber  into  the  hose  shown 
at  c,  Fig.  3.  The  pump  and  air  chamber  are  shown  at  Figs.  7  and  8,  the 
plunger  being  removed  from  the  cylinder  merely  to  illustrate  it  more 
clearly.  The  air  chamber  a  and  the  pump  cylinder  b  are  simply  pieces 
ot  24  inch  brass  pipe  124  and  4f  inches  long  respectively.  Both  are  sol¬ 
dered  to  the  casting  C,  a  bottom  view  of  which  is  shown  at  Fig.  9.  The 
top  of  the  air  chamber  is  closed  by  means  of  a  cap  of  heavy  sheet 
copper  d,  soldered  as  firmly  as  possible  to  the  brass  pipe.  The  plunger 
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which  works  in  the  cylinder  consists  of  a  cone-shaped  brass  casting 
into  which  is  fastened  a  similarly  shaped  piece  of  soft  rubber,  the  base 
of  the  latter  being  a  little  larger  than  that  of  the  former. 

These  various  parts  are  all  plainly  shown  at  Fig.  8,  a  being  the 
piston  rod,  b  the  cone-shaped  brass  receptacle  for  holding  the  piece  of 
soft  rubber  shown  at  c.  In  Fig.  10  are  shown  the  parts  used  in  fastening 
the  rubber  to  the  brass  cone,  a  being  the  end  of  the  piston  rod  with 
screw  thread,  b  tap,  and  c  casting  which  fits  between  the  tap  and  cone 
and  holds  the  rubber  in  place.  This  casting  is  shown  enlarged  at  Fig. 
9.  The  manner  of  working  the  pump  will  be  better  understood  by  con¬ 
sulting  Fig.  11  in  which  the  flow  of  the  liquid  is  represented  by  the 
arrows.  When  the  piston  is  raised  the  liquid  is  drawn  in  at  the  open¬ 
ing  a.  The  downstroke  forces  the  liquid  through  the  pipe  b  into  the 
air  chamber  c  and  at  the  same  time  closes  the  ball  valve  d.  Another 
upstroke  is  made  and  the  ball  valve  e  closes  the  opening  at  that  point, 
thereby  preventing  the  liquid  from  rushing  back  into  the  pump  cylin¬ 
der.  This  process  being  repeated  the  liquid  remains  under  constant 
pressure  in  the  air  chamber  and  as  a  result  it  is  forced  through  the 
hose,  lance  and  nozzle  shown  in  Fig.  1  in  a  constant  spray.  The  lance 
and  nozzle  we  use  on  this  machine  is  the  well  known  improved  Vermorel. 
The  other  parts  of  the  apparatus,  such  as  the  straps,  handle,  lever,  etc., 
need  no  special  mention,  as  any  machinist  will  be  able  to  see  from  the 
drawings  how  they  are  made  and  used.  For  the  further  benefit  of  any 
one  desiring  to  manufacture  the  pump  the  dimensions  of  the  various  parts 
are  given  in  detail  at  the  close  of  the  article. 

As  regards  cost,  the  machine  with  two  lances  and  nozzles  sells 
in  France  for  40  francs,  or  about  $8.  The  duty,  transportation,  and 
other  charges  on  the  pump  will  bring  the  cost,  laid  down  in  this  coun¬ 
try,  up  to  about  $20.  This  is  for  a  single  machine.  Where  a  number 
are  ordered  at  a  time  they  can  be  delivered  here  for  about  $15  each. 
Estimating  labor  at  40  cents  an  hour  the  machine  complete,  as  we  have 
described  it,  can  be  made  in  this  country  for  about  $11.50. 

If  special  appliances  are  used  and  the  machines  are  turned  out  in 
large  numbers,  we  see  no  reason  why  the  actual  cost  of  manufacturing 
could  not  be  further  reduced  to  $10.50  or  even  to  $10  each.  Manufac¬ 
turing  them  at  this  price,  it  seems  to  us  that  they  could  be  put  on  the 
market  for  $12  or  $14  at  a  fair  profit. 

DIMENSIONS  OF  PARTS  DESCRIBED  ABOVE. 

Reservoir,  17x13^ x4£  inches. 

Opening  for  liquid,  4£x7f  inches. 

Opening  for  piston  rod,  f  of  an  inch  in  diameter. 

Opening  for  introduction  of  air  chamber  (a  and  6,  Fig.  3),  f  inch  in  diameter. 

Strainer,  fx4£x£  inches. 

Air  chamber,  2^x12^  inches. 

Pump  cylinder,  2^x4f  inches. 

Diameter  of  piston  rod  at  top,  £  inch. 

Length  of  piston  rod,  13£  inches. 

Diameter  .of  cone-shaped  casting  (Fig.  9),  2£  inches. 

Height  of  cone-shaped  casting,  2  inches. 
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NOTES  ON  SOME  UREDINE*E  OF  THE  UNITED  STATES. 

By  P.  Dietel. 

In  a  recent  number  of  this  journal  Mr.  Anderson  has  stated  that 
Uromyces  sophorw,  Pk.,  and  Uromyces  hyalinus,  Pk.,  are  identical,  but 
erroneously  says  that  they  are  referable  to  Uromyces  trifolii ,  (Hedw.) 
Lev.  In  the  latter  fungus  the  same  morphological  characters  are  con¬ 
stant  in  both  the  American  and  European  specimens,  viz,  dark  brown 
teleutospores  with  a  minute  hyaline  papilla  ;  the  latter  often  wanting. 
On  Sophora  sericea  the  spores  are  lighter  in  color  and  the  papilla  is  very 
broad.  There  is  still  greater  difference  between  the  tw^o  species  as  re¬ 
gards  their  biological  properties.  Teleutospores  only  have  been  found 
on  Sophora ,  and  the  fungus  seems  to  hibernate  by  its  mycelium.  The 
affected  plants,  therefore,  can  be  distinguished  from  the  healthy  ones 
by  their  slenderer  growth.  In  the  majority  of  specimens  I  have  seen 
the  sori  appear  on  all  the  leaves  of  the  plant,  the  youngest  as  well  as 
the  fully  developed  ones.  Uromyces  hyalius  differs  also  from  Uromyces 
glycyrrhizcc ,  (Rabh.)  Magn.,  lately  described  by  Prof.  Dr.  Magnus  in  the 
“  Berichte  der  Deutschen  Botauischen  Gesellschaft.”  This  fungus  oc¬ 
curs  in  America  on  Glycyrrhiza  lepidota  and  greatly  resembles  Uromy¬ 
ces  trifolii ,  in  its  morphological  characters,  differing  from  it,  however, 
by  the  perennial  mycelium  of  the  primary  uredo  stage  and  the  absence  • 
of  the  secidial  fructifications. 

In  Hedwigia,  1889,  p.  23,  I  have  stated  that  Uromyces  caricis ,  Pk., 
on  Car  ex  stricta  is  the  Uredo  of  a  Puccinia,  which  I  have  named  Puc - 
cinia  caricis- strictw.  As  Prof.  B.  D.  Halsted  notes  in  the  Journal  of 
Mycology,  vol.  5,  p.  11,  he* has  also  seen  the  Puccinia,  but  considers 
it  as  a  two-celled  form  of  a  normal  Uromyces.  But  there  can  be  110 
doubt  that  the  so-called  Uromyces  is  really  the  Uredo  of  the  Puccinia, 
because  it  has  four  equatorial  germ  pores.  Uromyces  per  igynius,  Hals., 
is,  however,  a  true  Uromyces  but  the  spores  do  not  measure,  as  the 
author  states,  1-G  by  8-10/*  but  13-20  by  26-36/*. 

Puccinia  ver nonice,  Scliw.,  is  considered  by  most  mycologists  as  a 
variety  of  Puccinia  tanaceti ,  DC.  or  P.  helianthi ,  Schw. ;  or  as  identical 
with  P.  Meracii ,  (Schum.)  Mart.  [ P.flosculosorum ,  (Alb.  &  Schw.)  Roehl]. 
A  comparative  examination  of  these  species  has  shown  that  it  is  suffi¬ 
ciently  different  from  any  of  them  to  constitute  it  a  good  autonymous 
species.  It  differs  from  Puccinia  Meracii  principally  in  having  a  much 
thicker  epispore  and  frequently  a  thickening  at  the  apex.  In  P.  heli- 
antM  and  P.  tanaceti  the  teleutospores  have  a  firm  stalk  and  are  clearly 
constricted  at  the  septum,  in  P.  helianthi  more  than  in  P.  tanaceti.  In 
the  latter  the  spores,  when  examined  dry,  are  beset  with  minute  tuber- 
cules,  in  P.  helianthi  they  are  entirely  smooth.  The  membrane  of  P. 
helianthi  is  thicker  than  that  of  P.  tanaceti.  P.  vernonicc  has  somewhat 
smaller  spores  than  the  two  former  species.  They  are  usually  not  at 
all  or  only  very  little  constricted  at  the  septum,  the  membrane  is  beset 
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with  tubercles  aud  is  even  thicker  than  that  of  P.  helianthi.  The  stalk 
is  rather  evanesceut ;  its  length  differing  on  the  different  host  plants. 
On  Vernonia  fasciculata ,  as  has  been  stated  by  Professor  Burrill,  the 
length  of  the  stalk  is  about  four  times  that  of  the  spore;  on  Vernonia 
Baldwinii  it  is  much  shorter,  attaining  only  once  or  one  and  a  half 
times  the  length  of  the  spore.  We  might,  therefore,  distinguish  two 
varieties  of  P.  vernonice  aud  designate  the  one  on  Vernonia  fasciculata 
as  var.  longipes ,  the  other  on  Vernonia  Baldwinii  as  var.  brevipes.  I 
have  not  been  able  to  examine  this  fungus  ou  other  host  plants. 
Leipsic,  Germany. 


NEW  SPECIES  OF  UREDINE/E. 

By  J.  B.  Ellis  and  S.  M.  Tracy. 

Puccinia  HEMizoNiiE,  n.  s.  ii,  in.— Amphigenous;  spots  yellowish, 
rather  large;  sori  small,  scattered  or  sometimes  confluent,  surrounded 
by  the  remains  of  the  ruptured  epidermis ;  uredospores  subglobose  to 
oval,  very  slightly  echiuulate,  thick  walled,  dark  colored,  16-2  by  24-30/1 ; 
teleutospores  obovate,  occasionally  three-celled,  slightly  constricted, 
apex  much  thickened,  rounded  or  blunt  pointed ;  epispore  smooth, 
22-24  by  45-4 8// ;  lower  segment  lighter  colored  and  tapering  below  to 
the  flexuous,  hyaline  pedicel  which  is  more  than  double  the  length  of 
the  spore.  On  Hemizonia  truncata ,  Oregon. 

iEciDiUM  oldenlandianum,  n.  s. — Hypophyllous;  secidia  few  in  a 
cluster,  80-100/1  iu  length,  the  mouth  but  little  split  and  not  recurved ; 
spores  globose  or  sometimes  slightly  angled;  epispore  thin,  smooth, 
bright  yellow;  14-16//.  On  Iloustonia  cwrulea ,  Starkville,  Mississ¬ 
ippi,  April,  1888.  Although  the  name  u  Oldenlandia v  is  obselete  as 
applied  to  this  host,  the  name  given  to  thisiEcidium  on  account  of  the 
name  “  houstoniatum”  being  already  occupied  by  the  JEcidium  houston- 
iatum ,  Schw.,  from  which  this  differs  in  the  longer,  narrower  secidia, 
smooth  spores,  aud  spermogonia  rare  or  wanting. 

-ZEcidium  malvastri,  n.  s . — Hypophyllous ;  spots  light  yellow  ; 
mcidia  clustered,  somewhat  circiuate,  short,  the  spreading  border  rather 
narrow,  spores  subglobose  or  ovate,  epispore  thiu,  minutely  tubercu- 
late;  15-18  by  18-22//;  spermogonia  unknown.  On  Malvastrum  Munro- 
anum ,  Albuquerque,  New  Mexico,  Tracy,  June,  1887. 

Newfield,  New  Jersey. 
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A  NEW  PINE  LEAF  RUST, 

( Coleosporium pini,  n.  s.) 

By  B.  T.  Galloway. 

Early  in  May  of  the  present  year  we  found  on  the  leaves  of  Pinus 
inops ,  near  Washington,  a  Coleosporium  which  appears  to  be  new,  and 
which  may  be  briefly  characterized  as  follows : 

Coleosporium  pini,  n.  s. — III  Amphigenous.  Sori  reddish  orange, 
1  to  5mm  long,  or  when  confluent  frequently  attaining  a  length  of  10mm 
or  more;  spores  irregularly  clavate,  smooth,  2  to  4  celled,  70-125  by 
18-25^.  Forming  yellow  spots  4  to  25  mm  or  more  long  at  or  near  the 
ends  of  Pinus  inops  leaves.  The  spores  germinate  readily  in  moist  air 
by  sending  out  one  unseptate  promycelium  from  each  cell ;  upon  the 
free  ends  of  these  tubes,  which  are  of  various  lengths,  the  orange  red 
sporidia  are  borne.  Finding  the  Coleosporium  nearly  always  associated 
with  Peridermium  cerebrum ,  Pk.  led  me  to  believe  that  it  might  be  the 
teleutosporic  form  of  this  fungus.  Cultures  are  being  made  to  settle 
this  aud  other  questions  connected  with  these  interesting  parasites,  but 
as  it  will  be  at  least  a  year  before  definite  results  can  be  obtained  we 
have  thought  it  best  to  briefly  describe  the  Coleosporium  here. 


OBSERVATIONS  ON  NEW  SPECIES  OF  FUNGI  FROM  NORTH  AND 

SOUTH  AMERICA. 

By  Prof.  G.  Lagerheim. 

A  NEW  HOLLYHOCK  RUST. 

(Plate  x.) 

The  Hollyhock  ( Althcea  rosea )  has  several  enemies  among  fungi.  The 
most  dangerous  diseases  of  this  ornamental  plant  are,  as  far  as  known, 
caused  by  Puccinia  malvacearum ,  Montague ;  Cercospora  althceina ,  Sacc.* 
Recently  Miss  South  worth  has  directed  attention  to  a  new  and  danger¬ 
ous  disease  of  the  Hollyhock  caused  by  Colletotriclium  malvarum, t  (Br. 
&  Casp.)  South. 

In  the  following  lines  I  will  describe  a  new  Hollyhock  disease  caused 
by  a  fungus  closely  allied  to  and  fully  as  dangerous  as  Puccinia  malva- 
cearum ,  Mont.  As  P.  malvacearum  lias  found  its  way  from  South  Amer¬ 
ica  to  Europe,  it  is  not  impossible  that  P.  lieterogenea ,  n.  s.,  may  also 
attack  the  Malvas  of  the  Old  World. 

More  than  a  year  ago,  while  passing  over  the  road  between  Guayaquil 
and  Quito  for  the  first  time,  I  observed  at  several  stations,  viz,  Chimbo, 
Guaranda,  Mocha,  etc.,  a  rust  on  Malva  which  presented  considerable 


*B.  D.  Halsted,  Garden  and  Forest,  March  26, 1890. 
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microscopic  likeness  to  Puccinia  malvacearum.  Since  P.  malvacearum 
originated  in  Sontli  America,  I  supposed  I  had  found  the  fungus  in  its 
native  place.  Arriving  at  Quito,  I  found  the  same  fungus  everywhere 
on  different  species  of  Malva  and  on  Hollyhocks,  to  which  it  was  appar¬ 
ently  very  injurious.  I  soon  learned  from  several  gardeners  that  Holly¬ 
hocks  did  not  thrive  well  in  winter  and  often  perished  from  a  disease 
which  manifested  itself  by  large  numbers  of  brown  spots  on  the  leaves 
and  stems.  I  was  also  shown  some  of  these  diseased  plants  bearing 
the  brown  spots,  in  which  I  immediately  recognized  my  Puccinia  on 
Malva. 

It  struck  me,  however,  that  the  sori  were  in  general  distinctly  larger 
than  those  of  P.  malvacearum ,  which  I  have  observed  in  several  places 
in  Europe,  and  therefore  I  made  a  microscopic  examination.  To  my 
astonishment  I  saw  at  the  first  glance  that  the  fungus  was  not  P.  mal - 
vacearum ,  Mont,  at  all,  but  an  entirely  different  Puccinia.  It  more 
resembled  P.  heterospora ,  B.  &  0.,  and  at  first  I  thought  I  had  this  spe¬ 
cies  before  me,  but  on  a  closer  comparison  of  the  two  fungi  it  soon 
became  apparent  that  the  fungus  was  also  very  clearly  distinct  from 
P.  lieterospora ,  B.  &  0.,  and  must  be  looked  upon  as  a  new  species. 

On  account  of  a  peculiarity  of  its  spores,  which  will  be  alluded  to 
directly,  I  have  called  the  fungus  Puccinia  licterogenea. 

The  fungus  is  found  during  the  entire  yearonilPdm  nicceensis,  M. 
crispa ,  M.  Peruviana ,  and  Althaea  rosea,*  and  is  especially  plentiful  in 
winter  (January  to  May),  but  it  could  never  be  found  on  several  Sida 
species  which  grew  in  the  immediate  neighborhoood  of  the  diseased  Mal- 
vas.  It  occurs  on  all  the  green  parts  of  the  plant,  especially  on  the 
leaves;  on  these  it  is  almost  exclusively  on  the  under  side,  while  on  the 
upper  side  it  causes  roundish,  strongly  concave  spots,  which  are  reddish 
in  the  center  and  yellowish  at  the  edges.  The  sori  are  about  a  milli¬ 
metre  in  diameter  and  are  crowded  together,  forming  a  large,  strongly 
projecting,  chestnut-brown  cushion  several  millimetres  in  diameter; 
and  on  the  thicker  portions  of  the  stems  they  are  more  than  a  centi¬ 
metre  long  and  a  half  centimetre  broad.  Around  the  spore  masses  and 
between  the  single  sori  are  visible  shreds  of  the  ruptured  epidermis  of 
the  leaf.  The  sori  contain  only  teleutospores,  which  under  proper  con¬ 
ditions  germinate  immediately  after  ripening ;  the  fungus,  therefore, 
belongs  to  the  class  Leptopuccinia .  The  teleutospores  occur  in  two 
forms,  one-celled,  which  is  the  preponderating  kind,  and  two-celled. 
The  one-celled  spores  (Figs.  10-13)  are  roundish  ovate,  elliptical,  or 
elongated,  30-45/*  long,  and  20-30/*  broad;  the  two-celled  spores 
(Figs.  6-9)  are  elliptical  or  ovate  above,  rounded  or  tapering  below,  and 
little  or  not  at  all  constricted  in  the  middle.  The  membrane  of  the 
spore  is  yellowish,  little  or  not  at  all  thickened  at  the  apex  of  the  spore 
and  perfectly  smooth.  The  germ  pore  of  the  upper  half  of  the  spore 


*  I  have  also  seen  the  fungus  in  a  botanical  garden  of  this  country  very  abundant 
on  a  Malva  grown  from  European  seed,  but  unfortunately  not  definitely  determined. 
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lies  at  the  apex  and  that  of  the  lower  half  close  to  the  dividing  wall, 
as  appears  to  be  the  case  in  nearly  all  Leptopuccinias.  The  pedicel 
is  very  long,  three  or  four  times  as  long  as  the  spore,  and  nearly  hyaline. 
The  spore  contents  are  reddish. 

Among  the  species  of  Puccinia  occurring  upon  the  Malvaceae  (P. 
slier ardiana ,  Kornicke;  P.  lobcita ,  B.  cff  C.  $  P.  abutili ,  B.  &  Br.  5  P.  car- 
bonacea ,  Kalchbr.  &  Cke. ;  and  P.  heterospora ,  B.  &  C.)  only  one,  P. 
heterospora ,  B.  &  C.,  resembles  P.  heterogenea.  Both  species  have  this 
in  common,  that  they  have  one-celled  as  well  as  two-celled  teleutospores; 
but  in  other  respects  they  are  entirely  different.  In  the  two-celled 
spores  of  P.  heterospora  (Figs.  4,  5)  the  septum  occupies  very  different 
positions,  while  in  P.  heterogenea  it  always  has  its  normal  position  (Figs. 
6-0).  In  P.  heterospora  the  two  celled  spores  occur  very  rarely,  while 
in  P.  heterogenea  they  are  very  frequent.  The  differences  come  out  very 
sharply  when  the  two  species  are  examined  mingled  together  in  the 
same  preparation.  Even  macroscopically  the  two  species  can  be  easily 
distinguished  from  each  other.  In  P.  heterospora  the  single  sori  are 
small  er  and  darker  colored  and  stand  very  many  together.  Finally  there 
is  a  difference  in  the  choice  of  host  plants  of  the  two  species.  P.  hetero¬ 
spora  attacks  mainly  species  of  Sid  a  and  Abutilon ,*  and  not  Malva. 
With  P.  heterogenea  the  opposite  is  the  case.  Puccinia  heterospora  ap¬ 
pears  to  prefer  a  tropical  or  subtropical  climate,  while  P.  heterogenea  has 
up  to  this  time  been  found  only  in  regions  with  a  temperate  climate. 
On  this  account  it  is  not  impossible  that  P.  heterogenea  may  occur  in 
North  America  or  in  Europe. 

The  germination  of  spores  takes  place  very  rapidly.  Fresh  masses 
which  had  been  kept  in  a  moist  chamber  produced  promy celia  and 
sporidia  from  almost  all  their  spores  in  a  few  hours.  The  promycelium 
divides  into  from  four  to  six  cells,  the  lowest  one  of  which  soon  loses 
its  contents  and  is  incapable  of  further  development  (Figs.  14,  15). 
The  formation  of  sporidia  takes  place  in  the  manner  typical  of  the 
Leptopuccinias.  I11  very  moist  air  the  promycelium  often  falls  apart 
into  single  cells  (Figs.  17,  18).  The  process  of  germination  is  quite 
different  when  the  spores  are  in  water.  They  then  germinate  exactly 
like  uredospores ;  a  long,  non-septate  germ  tube,  often  bent  backward 
and  forward,  and  with  a  strongly  undulating  contour,  (Figs.  19-21), 
grows  out  of  the  germ  pore.  Occasionally  the  commencement  of 
branching  has  been  observed  at  the  end  of  the  germ  tube  (Fig.  21). 
Probably  the  fungus  can  reproduce  itself  by  these  germ  tubes,  which, 
because  they  form  no  sporidia,  penetrate  directly  into  the  leaf.  But 
it  is  clear  that  this  method  of  reproduction  is  of  much  less  impor¬ 
tance  than  reproduction  by  sporidia.*  At  the  most,  each  spore  can  pro¬ 
duce  two  germ  tubes,  and  these  can  only  penetrate  into  the  same  leaf 

*  Compare  Seymour,  Distribution  of  Puccinia  heterospora  (Journal  of  Mycology, 
Vol.  1,  p.  94).  In  previous  years  in  Jamaica  I  found  the  species  on  Abutilon  indicum 
A.  periplocifolium,  and  Sida  ciliaris. 
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or  one  very  close  to  it,  because  they  are  attached  to  the  germ  tube  of 
the  spore,  and  the  spore  itself  does  not  become  separated  from  its  ped¬ 
icel.  If,  on  the  contrary,  the  spore  germinates  in  the  air  numerous 
spoiidia  are  formed,  which  maybe  carried  away  by  the  air,  etc.,  and 
will  spread  the  fungus  far  and  wide.  In  consequence  of  this  it  follows 
that  it  is  of  great  advantage  for  the  fungus  that  the  sori  should  break 
out  on  the  under  side  of  the  leaf.  If  they  made  their  appearance  on 
the  upper  side  they  would  be  wet  by  the  rain  and  germinate  by  germ 
tubes.  The  different  modes  of  germinating  above  described  (which  I 
have,  moreover,  noticed  for  other  Leptopuccinias  *)  explains  why 
nearly  all  Leptopuccinias  form  their  sori  mainly  or  exclusively  on  the 
undersides  of  the  leaves.  What  the  cause  (light!)  of  this  is  remains 
to  be  ascertained. 

A  description  of  this  species  is  given  below:  Puccinia  (lepto)  heterogenea , 
n.  s.  P.  maculis  epiphyllis  rotundatis  vel  rotundato  angulatis,  medio 
purpureis  lutescenti  marginatis  concavis;  soris  teleutosporarum  liypo- 
phyllis  vel  caulicolis,  pulvinatis,  prominulis,  congregatis,  castaneis,  mox 
nudis;  teleutosporis  continuis  vel  bicellularibus,  ovoideis,  oblongis,  vel 
ellipsoideis  apice  et  basis  rotundatis  vel  parum  attenuatis,  membraua 
levi,  luteola  ad  apicem  paullulum  vel  non  incrassata  et  pedicello  hya- 
ilno  teleutospora  3-4-plo  longiore,  persistente  pryeditis.  Long,  teleutosp. 
30-60//;  lat  teleutosp.  20-30//. 

Hab.  in  foliis  et  caulibus  vivis  Althcvcv  rosce,  Malva  crispce,M.  Peru - 
vicinal)  M.  nicceensis  ad  Quito,  Mocha,  Chimbo,  Guarauda  et  aliis  locis 
iEquatorim. 

A  NEW  COTTON  RUST  IN  ECUADOR. 

Cotton,  like  other  cultivated  plants,  is  attacked  by  different  kinds  of 
fungi.  Atkinson  has  recently  described  a  new  Eamularia  on  Gossypium 
lierbaceum  in  Alabama.  It  is  striking  that  up  to  this  time  no  Uredinem 
have  been  observed  on  the  cotton  plant,  as  the  Malvas  belonging  to 
the  same  family  are  attacked  by  numerous  species  of  rusts.  This 
I  think  justifies  the  publication  of  a  new  Uredo  on  Gossypium,  espe¬ 
cially  as  the  disease  thus  caused  is  very  injurious,  and  the  cotton  one 
of  our  most  important  cultivated  plants.  I  discovered  the  fungus  in 
the  following  manner:  On  December  10  of  the  preceding  year  I  took  a 
trip  from  Quito  to  Guayaquil  to  study  the  fungi  and  algae  of  the  trop¬ 
ical  region.  By  December  15  I  had  arrived  at  Balsapamba  (Province 
of  Los  Rios),  in  the  tropical  region  on  the  Rio  Crystal,  where  I  stopped 
for  a  day.  The  owner  of  the  u  casa  ponada,”  Senor  Vasquez,  took  me 
around  his  plantation  of  coffee,  oranges,  and  pineapples,  and  in  the 
pineapple  garden  I  noticed  the  diseased  cotton  plants.  Senor  Vasquez 
had  planted  here  some  of  the  shrub-like  Gossypium,  ordinarily  planted 
in  the  equatorial  coast  region,  and  which  yields  large  crops  of  good 


*  The  same  thing  appears  in  Gymnosporaugium.  Compare  Kieuitz-Gerloff  in  Bo- 
tanische  Zeitung,  1888,  p.  389,  and  Richards  in  Bot.  Gazette,  1889,  No.  9. 
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cotton.  But  be  complained  that  his  plants  were  diseased  and  only 
yielded  a  little  cotton.  In  fact,  the  bushes  with  their  dead  and  fallen 
leaves  presented  a  very  sorry  appearance,  and  even  the  leaves  that 
were  still  green  were  apparently  attacked  by  a  disease  which  showed 
itself  in  the  form  of  very  numerous  small  spots.  I  took  a  few  leaves 
with  me,  believing  it  was  a  Sphmriacea  or  Sphseropsidea  which  had 
attacked  the  green  parts  of  the  plant.  A  few  days  later,  when  I  arrived 
in  Guayaquil,  I  examined  the  fungus  microscopically,  and  was  very 
much  surprised  when  I  found  it  to  be  a  Uredo.  On  my  return  to 
Quito  I  stopped  at  Balsapamba  to  collect  more  of  the  fungus,  but  the 
disease  had  advanced  so  far  that  nearly  all  the  leaves  had  fallen  off 
and  were  destroyed.  The  rainy  weather  at  the  end  of  December  and 
the  beginning  of  January  had  apparently  favored  the  growth  of  the 
fungus  very  much. 

1  will  pass  now  to  a  more  exact  description  of  the  fungus.  As  has 
been  said,  it  affects  all  green  parts  of  the  plants.  On  the  upper  side  of 
the  leaves  it  produces  small,  purplish  brown,  roundish,  or  angular  spots, 
either  scattered  or  confluent  in  larger  spots.  The  attacked  leaves  dry 
up  and  become  brown.  The  sori  are  at  first  covered  by  the  epidermis, 
and  afterward  break  through  on  both  sides  of  the  leaf,  especially  on  the 
underside.  In  structure  the  sori  correspond  perfectly  to  the  Uredo  of 
a  Puccinia.  The  spores  are  not  surrounded  by  a  pseudo  peridium,  and 
are  formed  singly  on  pedicels.  They  are  oval,  ovate,  or  pear-shaped, 
with  a  thin,  uniform,  shiny,  light  yellow  membrane  and  colorless  con¬ 
tents.  Their  length  is  24-30/*  and  their  breadth  15-18/*;  club-shaped 
paraphyses  are  present.  The  spores  germinate  in  the  ordinary  manner. 
Whether  this  disease  is  limited  to  Ecuador  or  distributed  elsewhere  I 
can  not  now  state.  Cotton  is  now  cultivated  to  a  less  extent  than  for¬ 
merly  on  the  coast  and  perhaps  Uredo  gossypii  is  the  cause.  Dr.  Rim- 
bach  writes  me  from  Cuenca  that  a  cotton  disease  is  known  thereunder 
the  name  u  Cancha.”  The  name  is  also  given  to  the  diseases  of  potato, 
rice,  coffee,  bananas,  etc.,  so  that  without  the  diseased  cotton  plants 
for  examination  it  is  impossible  to  say  what  it  represents.  Description 
as  follows : 

Uredo  gossypii,  n.  s. — U.  amphigeni.  Maculis  parvis  purpureobrun- 
neis,  sparsis  vel  confluentibus ;  sons  prgecertim  hypophyllis,  flavescent- 
ibus;  sporis  ovoideis,  ovalibus,vel  pyriformibus;  24-30/*  longis,  15-18/* 
latis,  membraua  sequali,  pallide  flavescenti,  echinulata,  contentu  achroo; 
paraphysibus  claviformibus  immixtis. 

Hab.  ad  Balsapamba,  Prov.  de  los  Rios  iEquatorise  in  foliis  Gossypii 
sp.,  parasitica  (Dec.,  1890). 

A  NEW  DOASSANSIA  ON  COTTON. 

In  a  search  to  discover  the  teleutosporic  form  of  Uredo  gossypii  I  unex¬ 
pectedly  found  a  Doassansia  on  the  cotton  leaves.  As  the  fruiting 
bodies  of  this  fungus  are  not  visible  to  the  naked  eye,  they  escaped  me 
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before.  So  far  as  I  am  aware  no  Ustilaginere  have  been  observed  on 
Malvaceae,  and  on  this  account  I  think  a  short  description  of  Doassan- 
sia  gossypii  will  not  be  without  interest. 

The  fruiting  bodies  form  minute  black  points  in  the  leaf  substance. 
They  appear  to  originate  in  the  same  way  as  Fiscli*  has  described  for  D. 
sagittarice ,  (West)  Fisch.  The  ripe  spores  are  oval,  elongated,  or 
pointed,  21-30//  long,  12-1 5//  broad,  often  somewhat  angular  and  are 
firmly  bound  together.  Their  membrane  is  somewhat  thick  and  of  a 
slightly  yellowish  color,  often  rather  strongly  thickened  at  the  corners  of 
the  spore.  The  outer  cells  are  somewhat  smaller  than  the  spores,  with¬ 
out  contents,  and  with  a  brown  membrane.  This  species  has  larger 
spores  than  any  species  of  Doassausia  known  up  to  this  time.  Below 
is  a  description  of  the  fungus  : 

Doassansia  gossypii,  ft.  s. — D.  soris  rotundatis  punctiformibus, 
minimis,  sparsis,  atris  sporis  arete  coujuuctis,  ovalibus  vel  oblongis, 
21-30/a  Ion  gis,  12-15/a  latis,  episporio  levi,  dilute  luteolo,  tegumento  com- 
muni  e  cellulis  minoribus,  membrana  fusca,  levi  coustituto. 

Hab.  in  foliis  Gossypii,  spec,  ad  Balsapamba.  Prov.  de  los  Rios, 
iEquatorise. 

A  NEW  PERONOSPORA  ON  GONOLOBUS  FROM  SOUTH  CAROLINA. 

While  examining  a  Leptopuccinia  collected  on  an  Asclepiad  at  Quito, 
and  comparing  it  with  Puccinia  gonolobi ,  Rav.,  I  found  a  new  Perouo- 
spora  in  considerable  quantity  on  the  specimens  bearing  this  fungus  (S. 
C.  Mellichamp,  Herb.  Farlow). 

The  fungus  forms  large  angular  spots  bounded  by  the  nerves  on  the 
lower  surface  of  the  leaves.  On  the  upper  side  they  appear  yellowish. 
The  conidiophores  are  very  slightly  swollen  at  the  base,  several  times 
dichotomously  branched,  with  straight  branches  pointing  obliquely 
upward.  The  lower  part  is  8.5-11/a  in  diameter.  Its  membrane  is  thin 
and  colorless.  The  end  branches  are  straight  and  conical,  G-9/a  long. 
The  conidia  are  roundish,  ovate,  with  a  pointed  end  and  light  violet  gray 
membrane;  their  length  measures  18-24/a  and  their  breadth  16-21/a.  1 

have  not  found  oospores.  The  characteristics  of  the  species  are  as 
follows: 

Peronospora  gonolobi,  ft.  s. — P.  conidiophoris  arborum  modo 
repetite  dichotomis  ramulis  rectis,  membrana  achroa,  ad  basim  parum 
.  inflatis  8.5-11/a  latis;  ramulis  terminalibus  rectis  6-9// Ion gis;  conidiis 
globoso-ovatis  membrana  pallide  griseola  18-24/a  longis,  16-21  latis; 
oosporis  ignotis. 

Hab.  in  foliis  Gonolobi  in  South  Carolina,  U.  S.  parasitica. 

Quito,  Ecuador. 


*  C.  Fiscli,  Entwickelungsgescliiclite  yon  Doassansia  sagittarice  (Ber.  d.  Deutsch. 
Botan.  Ges.  Bd.  n,  1884.) 
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DESCRIPTION  OF  PLATE  X. 

Figs.  1-  5.  Puccinia  heterospora,  B.  and  C.  The  spore  contents  are  not  drawn  with 
tho  same  magnifying  power. 

6-21.  Puccinia  heterogenca,  n.  s. 

1-  3.  One-celle'd  spores. 

4-  5.  Two-celled  spores. 

6-  9.  Two-celled  spores,  of  which  7  and  9  have  germinated. 

10-13.  Oue-celled  spores,  of  which  12  and  13  have  germinated. 

14.  A  one-celled  spore  which  has  germinated,  and  the  promycelium  divided 

into  five  cells. 

15.  A  two-celled  germinated  spore ;  the  promycelium  has  divided  into  four 

cells. 

16.  Sporidia. 

17.  A  germinated  spore  whose  promycelium  has  fallen  apart  into  single 

cells. 

18.  Isolated  cells  of  the  promycelium. 

19-21.  Spores  which  have  germinated  in  water  and  formed  a  long  germ  tube. 
In  Fig.  21  the  germ  tube  is  branched  at  the  end. 


REVIEWS  OF  RECENT  LITERATURE. 

Brefeld,  Oscar. —  TJntersuchungen  am  deni  Gesammtgebiete  der  Alyko- 
logie.  Heft  IX.  Munster  i.  W.  1891,  pp.  VIII,  156,  pi.  4. 

This  indefatigable  German  botanist  has  recently  given  to  the  press 
the  ninth  part  of  the  above  work,  and  by  this  time  no  doubt  has  the 
tenth  part  before  the  public.  These  two  parts  represent  10  years  of 
investigation,  the  last  four  of  which  have  been  entirely  devoted  to 
this  work.  Owing  to  the  loss  of  one  eye  he  has  been  obliged  to  have 
the  constant  help  of  an  assistant,  whose  aid  he  acknowledges  both  in 
the  prospectus  and  on  the  title  page.  The  assistants  in  the  work  were 
Dr.  Franz  von  Tavel  and  Dr.  Gustav  Lindau. 

Dr.  Brefeld  feels  that  with  the  issue  of  these  two  parts  and  the 
plans  of  three  more  in  hand,  he  can  at  least  fully  claim  that  he  has  laid 
the  foundation  for  a  natural  system  in  the  classification  of  fungi — a 
system  which  hitherto  has  made  itself  painfully  conspicuous  by  its  ab¬ 
sence,  and  which  can  not  be  too  warmly  welcomed,  or  too  thoroughly 
studied  by  American  mycologists. 

Part  ix  consists  of  five  divisions.  The  first  division  is  explanatory 
of  the  rest.  The  second  takes  up  spermatia  and  their  culture  in  nutri¬ 
ent  solutions,  shows  that  they  are  capable  of  germination  and  inde- ' 
pendent  development  and  hence  are  a  form  of  asexual  reproduction 
distinguished  from  other  spore  forms  only  by  their  size. 

Division  3  deals  with  the  asci  of  Ascomycetes  in  their  relation  to  ba- 
sidia  and  simpler  fruit  forms.  In  this  the  author  traces  the  relationship 
between  conidia  and  sporangia  and  attempts  to  establish  that  the  former 
is  only  a  variation  of  the  latter.  Starting  with  these  two  he  traces  the 
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development  of  sporangia  to  asci,  and  of  the  conidia  through  Jlie  sim¬ 
pler  basidia  forms  to  the  more  complex  forms  involved  in  the  Basidiomy- 
cetes.  The  transition  forms  between  the  Phycomycetes  on  the  one  side 
and  the  Ascomycetes  and  Basidiomycetes  on  the  other  he  uses  to  form 
a  new  class,  the  Mesomycetes,  and  divides  it  into  the  two  parts  Herni- 
asci  and  Hemibasidii.  The  fourth  division  is  devoted  to  the  former  of 
these  and  treats  Ascoidea  rubescens ,  Protomyces  pachydermus ,  and  Thelo- 
bolus  stercoreus  in  detail. 

The  Ascomycetes  are  further  divided  into  the  Exoasci  and  Carpoasci, 
and  the  fifth  division  takes  up  four  species  of  the  former.  The  Carpo¬ 
asci  are  treated  in  part  x. 

The  prospectus  for  these  two  parts  also  announces  the  subject  matter 
for  three  more,  one  of  which,  the  eleventh,  is  now  nearly  completed  and 
will  form  a  continuation  of  part  v  on  the  Ustilaginem,  which  Brefeld 
ranks  with  the  Hemibasidii. 

Part  xii  will  give  his  culture  methods  in  detail,  and  xiii  will  begin  the 
supplement  to  his  earlier  researches  on  the  higher  fungi. — E.  A.  South- 
worth. 

Comes,  Dr.  O.  Crittogamia  Agraria.  Naples,  1891.  Pp.  600,  pi.  xvii. 

This  work,  which  has  just  been  issued  by  Dr.  Comes,  will  be  of  great 
value  to  American  workers,  especially  as  it  brings  together  in  conven¬ 
ient  form  the  latest  information  on  the  plant  diseases  of  a  number  of 
countries  where  the  literature  is  scattered  and  hard  to  obtain.  The 
first  15  pages  of  the  book  are  devoted  to  a  discussion  of  the  effects  of. 
soil,  air,  temperature,  etc.,  on  vegetation.  This  is  done,  so  the  author 
states,  to  render  what  is  said  upon  parasitic  fungi  more  readily  under¬ 
stood.  After  discussing  the  nature  of  parasitic  fungi,  polymorphism, 
germination  of  spores,  classification,  etc.,  the  diseases  of  plants  caused 
by  the  Peronosporem  are  taken  up.  Under  this  head  a  number  of  well 
known  parasites,  such  as  Phytophthora infestans,  Peronospora parasitica, 
Plasmopara  viticola ,  etc.,  are  discussed.  Following  this  are  nearly  400 
pages  of  observations  on  a  long  list  of  fungous  diseases. 

Chapter  xxx,  which  opens  on  the  493d  page,  deals  with  the  bacterial 
diseases  of  plants.  Beginning  with  pear  blight,  the  author  discusses  a 
bacterial  disease  of  corn,  mulberry,  sorghum,  potato,  onion,  hyacinth, 
pelargonium,  pine,  olive,  and  grape  (stem).  The  tubercles  found  on 
legumes  also  receive  considerable  attention  in  this  chapter.  The  vol¬ 
ume  concludes  with  a  chapter  on  Myxomycetes  and  a  good  index. — B. 
T.  Galloway. 

Morgenthaler,  J.  Per  Falsche  Mehltau ,  sein  Wesen  und  seme  Be 
bampfung.  Zurich,  1891.  Pp.  73,  figs.  5. 

German  viticulturists  have  not  as  yet  been  obliged  to  combat  the 
black  rot  fungus  $  but  since  1880,  when  the  downy  mildew  was  first  found 
in  Switzerland,  this  latter  fungus  has  gradually  forced  itself  upon  their 
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attention,  and  within  the  last  few  years  some  systematic  attempts  at 
treatment  have  been  carried  on. 

The  results  of  these  experiments,  as  well  as  descriptions  of  the  fun¬ 
gus,  its  history,  and  the  history  of  the  use  of  fungicides  in  Switzerland,  to¬ 
gether  with  modes  of  treatment  and  descriptions  of  spraying  pumps, 
have  been  combined  into  a  pamphlet  of  seventy-three  pages,  which  will 
serve  as  an  excellent  handbook  for  the  treatment  of  downy  mildew.  In 
this  country,  where  mildew  is  one  of  the  minor  troubles  of  the  grape- 
grower,  and  is  always  held  in  check  by  treatments  for  black  rot,  such 
a  work  would  be  of  comparatively  little  use;  but  in  a  country  where 
the  question  of  conquering  mildew  is  of  paramount  importance,  it 
will  be  of  great  value  to  practical  vineyardists.  The  descriptions  of 
the  fungus  and  methods  of  treatment  are  especially  adapted  to  those 
who  look  at  the  subject  from  a  practical  standpoint.  A  noticeable  de¬ 
fect  in  the  book  is  the  absence  of  accurate  data.  The  reader  is  simply 
told  that  one  fungicide  gave  better  results  than  another,  or  that  much 
or  little  was  saved  by  its  use.  A  few  data  as  to  the  weight  of  the  fruit 
and  condition  of  the  vines  would  add  much  to  the  value  of  these  state¬ 
ments.  Two  fungicides  are  recommended  as  best  adapted  for  prevent¬ 
ing  mildew — Bordeaux  mixture  and  another  mixture  in  which  soda  is 
used  instead  of  lime.  Accurate  estimates  as  to  the  cost  of  the  fungi¬ 
cides,  and  directions  for  their  preparation  are  given.  Some  important 
questions  in  regard  to  the  latter  point  were  referred  to  a  German  chem¬ 
ist,  and  a  few  points  in  his  report  are  worthy  of  special  mention.  He 
advises  that  the  mixtures  should  always  be  prepared  cold,  and  that  in 
order  to  obtain  the  precipitate  in  the  most  finely  powdered  condition, 
the  more  concentrated  solution  should  be  poured  into  the  dilute  one. 
He  further  advises  that  the  copper  solution  be  the  concentrated  one  in 
both  mixtures.— E.  A.  Southworth. 


INDEX  TO  NORTH  AMERICAN  MYCOLOGICAL  LITERATURE. 

By  David  G.  Fairchild. 

243.  Anderson,  F.  W.  A  new  Fomes  from  northern  Montana  (with  plate  xn).  Bot. 

Gaz.,  April  18, 1891,  p.  113.  Describes  Fomes  Fllisianus  on  Shepherdia  argentea. 

244.  Armstrong,  L.  H.  Smut  and  rust  fungus.  Florida  Dispatch,  Farmer  and  Fruit- 

Grower,  Jacksonville,  Fla.,  May  28,  1891,  No.  1165,  vol.  hi,  No.  22,  p.429  (2 
columns).  Gives  extracts  with  comments  from  bulletins  of  Kansas  Ex.  Sta¬ 
tion  in  regard  to  prevention  of  smut  in  cereals.  (See  Nos.  156, 157, 212.) 

245.  Arthur,  J.  C.  Loose  smut  of  oats.  Bull.  35,  vol.  ii,  March  30, 1891,  Purdue  Univer¬ 

sity,  Lafayette,  Ind.  Ag.  Ex.  Sta.,pp.  81-107.  Discusses  abundance  of  dis¬ 
ease,  recording  on  the  station  farm  a  loss  of  18  per  cent  and  estimating  the 
loss  in  Indiana  in  1889  as  equaling  $797,526  and  in  1890  $605,352.  Describes 
the  hot-water  treatment,  giving  an  experiment  with  12  lots  of  seed  dipped 
in  hot  water  of  7  different  degrees  of  temperature  from  120°  F.  to  150°  F., 
which  resulted  in  a  decrease  of  the  amount  of  smut  in  every  case.  The  tern- 
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245.  Arthur,  J.  C.— Continued. 

perature  of  the  water  selected  as  most  advisable  in  practical  treatments  is 
135°  F.,  with  time  of  immersion  of  5  minutes.  Shows  further  that  the 
average  height  of  treated  seed  when  full  grown  is  greater  than  that  of  un¬ 
treated,  and  records  experiments  upon  effect  on  vitality  of  seed  treated  with 
hot  water,  showing  that  the  treatment  up  to  a  certain  point  hastens  germi¬ 
nation  in  a  very  remarkable  degree,  and  also  that  no  injury  is  sustained  by 
treated  seed  when  treated  as  long  as  277  days  before  jdanting.  Experiments 
with  copper  sulphate  show  this  substance  to  retard  germination  and  decrease 
the  yield,  although  preventing  the  smut. 

246.  Atkinson,  George  F.  Black  rust  of  cotton.  A  preliminary  note;  Bot. Gaz.,  vol. 

xvi,  No.  3,  pp.  61-65. 

246a. - .  Black  Rust  of  Cotton,  Bull.  27,  Agrl.  Ex.  Sta.,  Auburn,  Ala.,  May,  1891, 

pp.  1-16.  Attributes  disease  to  attacks  of  four  parasites,  Colletotrichum  gos- 
sypii,  South.,  Macrosporium  nigricantium,  Atkinson  (with  figs.),  Cercospora 
gossypina,  Cooke,  a  species  of  Alternaria  and  a  bacterial  organism.  Gives  his¬ 
tory  and  description  of  the  different  forms,  with  notes  upon  the  current  theo¬ 
ries  as  to  the  cause  of  the  rust ;  the  parts  most  subject  to  diseases,  power  of 
the  plant  to  resist  fungous  parasites,  and  prospective  outline  of  experiments. 

247.  - .  Some  Erysipheae  from  Carolina  and  Alabama  (with  plate  and  figs.).  Journal 

Elisha  Mitchell  Scientific  Society,  1890,  7th  year,  part  ii  (published  1891), 
pp.  61-74.  Offers  results  of  the  study  of  material  collected  in  North  and  South 
Carolina  and  Alabama  as  a  contribution  to  the  knowledge  of  the  Southern 
forms.  Puts  the  matter  in  convenient  sh  ape  for  collectors  and  students, 
describing  genera  and  species  with  hosts  plants,  as  follows :  Spliocrotheca  cas- 
tagnei,~Lev.;  S.  7mrawii,(DC.)Bur.;  Erysiphe  communis, (.Wnllv.)  Fr.;  E.  ciclioracea - 
rum,  DC.;  E.liriodendri,  Schw.;  Uncinula  spiralis,  B.  &C.;  U.  macrospora,  Peck ; 
ZJ.flexuosa,  Peck;  U.  parvula,  C.  &  P.;  U.  polychceta,  (B.  &  C.)  Masse;  Phyl- 
lactinia  suffulta,  (Rab.)  Sacc.;  Podosphcerabiuncinata,  C.  &P. ;  Microsph(erasemi- 
tosta,  B.  &  C. ;  M.  diffusa ,  C.  &  P. ;  M.  vaccinii,  C.  &  P.;  M.  euphorbias,  B.  & 
C. ;  M.  Van  Bruntiana,  Ger.,  which  the  author,  in  contradistinction  to  Burrill, 
separates  from  M.  alni,  (DC.)  Winter,  on  account  of  the  difference  in  ap¬ 
pendages  (with  figs.),  Microspluera  quercina,  (Schw.)  Burrill;  M.  caloclado- 
phora,  Atkinson  (Jf.  densissima,  E.  &  M.  Jour.  Mycology,  vol.  i,  1885,  p.  101.) 

248.  Bessey,  C.  E.  An  important  work  on  the  fungi.  American  Naturalist,  February, 

1881,  vol.  xxv,  No.  290,  p.  150.  Mentions  Ellis  &  Everhart’s  new  work  on 
Pyrenomycetes.  (See  No.  193.) 

249.  Bjergaard,  J.  Pedersen.  Prevention  of  rust  in  cereals.  American  Agriculturist, 

March,  1891,  vol.  l,  No.  3,  p.  136.  Discusses  various  methods  of  treatment 
with  hot  water  for  the  prevention  of  Puccinia  graminis.  Describes  it  to  be  pre¬ 
vented  by  immersing  the  seed  grain  for  a  certain  time  in  warm  water  of  a 
certain  temperature,  followed  by  rapid  cooling  in  cold  water.  Gives  the  fol¬ 
lowing  instructions  :  For  prevention  of  rust  in  barley:  “  Immerse  the  seed 
barley  perfectly  in  cold  water  for  4  hours;  let  it  stand  in  wet  bags  in  a  cool, 
not  too  drying  place  for  at  least  4  hours  more  before  the  dipping  in  warm 
water  is  to  be  performed.”  Finds  123°  F.  to  be  sufficiently  high  temperature 
for  the  water  to  immerse  seed  grain  in.  Describes  method  of  dipping  as  in 
case  of  smut  of  cereals.  Concludes  for  oats,  wheat,  and  rye,  the  grain  may 
be  dipped  without  previous  soaking  and  that  the  temperature  of  the  water 
for  oats  and  wheat  must  be  133°  F.,  to  begin  with,  and  129°  F.  at  end.  Re¬ 
ports  temperature  of  126°  as  proving  preventive  of  the  rust.  Discusses  forms 
of  hampers  for  containing  seed.  Refers  to  work  of  Jensen. 

250.  Bolley,  H.  L.  Grain  smuts  (with  figs.).  Bull.  No.  1,  Agrl.  Ex.  Station,  Fargo, 

N.  Dak.,  June,  1891.  Brings  together  work  of  Arthur,  Kellerman  and 
Swingle,  Jensen,  and  others  upon  the  subject,  using  figures  from  various 
authors,  together  with  original.  Adds  much  of  popular  nature  to  express  re¬ 
sults  obtained  by  various  investigators. 
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251.  Butz,  George  C.  Black  knot  on  plums  (with  plates).  Bull.  13,  Penn.  State  Ag. 

Ex.  Sta.,  October,  1890,  p.  34.  Instructs  orchardists  how  to  eradicate  dis¬ 
ease  by  usual  methods  of  pruning. 

252.  Clark,  John  W.  Spraying  for  codling  moth  and  apple  scab  [ Fusicladium  dendri- 

ticum,  (Wall.)  Eckl.].  Bull.  13,  Miss.  Ag.  Ex.  Sta.,  January,  1891,  p.  G.  Re¬ 
ports  good  results  from  use  of  Bordeaux  mixture  in  treatment  of  disease. 

253.  - .  Black  rot  of  the  grape  [ Loestadia  Bidwellii  (Ell.)  V.  &  R.]  Ibid.  Gives 

inconspicuous  results  from  use  of  Bordeaux  mixture  in  treatment  of  the  dis¬ 
ease. 

254.  - .  Experiments  with  the  Bordeaux  mixture  upon  the  grape  rot  [Lcestadia  Bid- 

wellii ,  (Ell.)  Y.  &  R.].  Bull.  10,  Ag.  Ex.  Sta.,  Columbia,  Mo.,  April,  1890, 
p.  5.  Reports  saving  of  75  per  cent  of  grape  crop  by  spraying  with  Bor¬ 
deaux  mixture  after  rot  had  appeared. 

255.  Cooke,  M.  C.  Additions  to  Merulius.  Grevillea,  June,  1891,  vol.  xix  No.  92,  p.  108. 

Describes  Merulius  rimosus,  Berk.,  in  Herb,  on  Alder  from  New  York,  collected 
by  J.  B.  Ellis,  No.  586. 

25G.  Dietel,  P.  Bemerkungen  liber  die  auf  Saxifragaceen  vorkommenden  Pucciniaarten. 
Berichte  der  Deutschen  Botanischen  Gesellschaft  ix.  Miirz  23, 1891,  pp.  35-45, 
Taf.  in.  Gives  comparison  of  species  of  Pucciniaon  the  Saxifrayacece ,  with 
numerous  references  to  the  North  American  species,  which  he  decides  refer¬ 
able  to  P.  saxifrayce,  Sclilect.  (P.  curtipes,  Howe) ;  P.  adoxce,  DC.  (P.  pal- 
lido-maculata, E.  &  E.) ;  P.  heuch erce, ( Sell w.).  Thinks  P.  striata, Cke.,No.  1465 
N.  A.  F.,  incorrectly  determined,  while  P.  spreta,  Pk.  and  P.  tiarellce,  Pk.  are 
probably  identical  withP.  heuclierw,  (Schw.)  and  only  slightly  different  from 
P.  conyregata,  Ell.  &  Hark. 

257.  Ellis,  J.  B.,  and  Anderson,  F.  W.  New  species  of  Montana  fungi  (with  figs,  and 

plate).  Bot.  Gaz.,  vol.  xvi.  No.  2,  February  15,  1891,  pp.  45-49.  Describe 
Lentinus  pholiotoides,  Helotium  Montaniense,  Volutella  occidentalis,  Sporidesmi- 
um  sorisporioides ,  Macrosporium  p uccinioides, zEcidium  liatridis,  lEcidum  cleomis, 
MoMium  chrysopsidis,  Pcstalozziella  Andersoni  Ell.  &  Everh.,  as  occurring  in 
Montana ;  and  (out  of  place  according  to  title),  Phoma  ilicina  and  Conioihyrium 
ilicinum  up  on  Ilex,' and  Dothiorclla  nelumbii  on  receptacle  of  Nelumbium ;  from 
Washington,  D.  C. 

258.  -  and  Everhart,  B.  M.  Note  sur  un  Coprir  scleratoide  observe  a  Montana 

(with  plate).  Revue  Mycologique,  13  a’n.  Jan.  1891,  No.  49,  pp.  18-20. 
Traduit  par  M.  O.  Debeaux  du  texte  Anglaise.  Describes  Coprinus  scleroti- 
genus,  n.  s.  from  Montana  arising  from  a  sclerotium,  although  resembling 
somewhat  C.  tuberosus,  Quelet,  found  in  France  (see  No.  38). 

259.  Fairchild,  D.  G.  A  few  common  orchard  diseases.  Fancier  and  Farm  Herald, 

Denver,  Colo.  Gives  popular  exposition  of  more  common  diseases,  with  well- 
known  remedies  for  treatment  of  same. 

2G0.  - .  Diseases  of  the  grape  in  western  New  York.  Paper  read  before  the  an 

nual  meeting  of  the  Western  New  York  Horticultural  Society,  Rochester, 
January  28-29,  1891.  Proc.  36th  Ann.  Meeting  of  Western  New  York  Hort. 
Soc.,  p.  76.  Same  in  Garden  and  Forest,  vol.  iv,  No.  154,  February  4,  1891, 
p.  59.  Cultivator  and  Country  Gentleman,  Feb.  26,  1891,  vol.  lvi,  No.  1987, 
p.  169.  The  Vineyardist,  Penn  Yan,  N.  Y.,  April  1  and  15, 1891,  vol.  ill,  Nos. 
71  and  72,  pp.  490,  497.  Vick’s  Illustrated  Monthly  Magazine,  Rochester, 
N.  Y.,  vol.  14,  No.  3,  March,  1891,  pp.  98-112.  Discusses  in  a  more  or  less 
popular  way  the  diseases  caused  by  Peronospora  viticola,  (B.  &  C.)  DBy. ; 
Uncinula  spiralis,  B.  &  C. )  Lcvstadia  Bidwellii,  (Ell.)  Y.  &  R. ;  Glceosporium 
fructiyenum,  Berk.  ;  and  Sphacelorna  ampelinum,  DBy.  Gives  method  of  treat¬ 
ment  of  various  diseases,  and  a  note  upon  a  new  disease  in  the  region  similar 
to  the  French  malady  of  Rouyeot. 

261.  Fletcher,  James.  Black  knot  of  the  grape.  Appendix  to  Report  of  Minister  of 
Canadian  Agricultural  Experimental  Farm,  Ontario,  Canada  for  1889  (1890): 
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261.  Fletcher,  James— Continued. 

Report  of  Entomologist,  p.  87.  Notes  occurrence  near  Port  Hope,  Ontario,  of  a 
peculiar  cracking  of  the  bark  of  the  grape  canes,  known  among  Germans  as 
“Krebs”  or  “Scliorf,”  and  attributed  to  freezing  of  the  canes. 

262.  Galloway,  B.  T.  Report  of  the  Chief  of  the  Division  of  Vegetable  Pathology,  in  Ann. 

Report  for  1890,  U.  S.  Dept,  of  Agriculture  (issued  1891).  Treatment  of  black 
rot  of  the  grape  (see  No.  196) :  Gives  results  of  experiments  in  Virginia,  as 
described  in  Journal,  vol.  vi,  No.  3,  pp.  89-95.  Treatment  of  pear,  cherry,  and 
strawberry  leaf-blight  as  affecting  nursery  stock:  Reports  successful  pre¬ 
vention  of  pear  leaf-blight  by  applications  of  Bordeaux  mixture.  Finds 
cherry  leaf-blight  prevented  by  either  ammoniacal  solution  of  copper  car¬ 
bonate  or  Bordeaux  mixture.  Reports  successful  use  of  ammoniacal  solution 
in  preventing  strawberry  leaf-blight,  giving  figures  of  cost  of  treatment. 
Treatment  of  i>ear  leaf-blight  and  scab  in  the  orchard:  Gives  results  of 
comparative  test  of  Bordeaux  mixture,  ammoniacal  solution  of  copper  car¬ 
bonate,  copper  acetate  (verdigris),  and  copper  carbonate  in  suspension,  with 
expense  of  various  treatments.  Places  fungicides  as  above  in  order  of  effect* 
iveness,  and  finds  three  early  sprayings  equally  as  effective  as  six  continued 
through  the  season.  Experiments  in  the  treatment  of  apple  scab :  Concludes 
that  scab  can  not  be  w^holly  prevented  in  an  unfavorable  season  by  use  of 
ammoniacal  solution,  Bean’s  sulphur  powder,  Mixture  No.  5  (equal  parts  of 
ammouiated  copper  sulphate  and  carbonate  of  soda),  or  copper  carbonate 
suspended  in  water.  Finds  Mixture  No.  5  most  effective ;  early  treatment 
before  the  opening  of  the  flowers  extremely  important,  and  midsummer  spray¬ 
ings  of  doubtful  value.  Raspberry  leaf-blight:  Discloses  the  fact  that  rasp¬ 
berry  foliage  is  too  delicate  to  withstand  action  of  Bordeaux  mixture  or 
Mixture  No.  5 ;  that  blackberry  foliage,  while  more  resistant  than  raspberry, 
is  more  susceptible  than  apple.  Experiments  in  the  treatment  of  potato  rot : 
Reports  increase  in  yield  of  treated  over  untreated  of  25  to  50  per  cent.  Some 
practical  results  of  the  treatment  of  plant  diseases :  Gives  figures  of  expense 
of  treatments  made  by  practical  growers.  Fungicides  and  spraying  appa¬ 
ratus  :  Discusses  various  new  fungicides  and  apparatus.  Peach  yellows 
investigation :  Gives  brief  summary  of  work  of  Dr.  E.  F.  Smith  upon  the 
subject.  The  California  vine  disease:  Reviews  in  brief  the  work  of  N.  B. 
Pierce,  both  in  the  United  States  and  Europe,  upon  this  disease,  announcing 
no  definite  results.  Hollyhock  anthracnose  [ColleiotricJium  malvarum ,  (A. 
Br.,  &  Casp.)  South  worth],  with  colored  plate:  Gives  short  statement  of  the 
disease  affecting  greenhouse  hollyhocks.  Anthracnose  of  cotton  ( Colletotri - 
chum  gossypii ,  South),  with  colored  plate  :  Gives  brief  account  of  the  disease. 
Ripe  rot  of  grapes  and  apples  (Glceosporium  fructigenum,  Berk.),  with  colored 
plate:  Short  account  of  the  disease  described  at  length  in  the  Journal,  vol. 
vi,  No.  4,  pp.  164-173. 

263.  Goff,  E.  S.  Bordeaux  mixture  as  a  preventive  of  potato  rot.  Rural  New  Yorker, 

June  13,  1891,  vol.  l,  No.  2159,  p.  453.  Gives  abstract  of  report  to  be  pub¬ 
lished  by  the  Division  of  Vegetable  Pathology  upon  successful  use  of  Bor¬ 
deaux  as  preventive  of  potato  blight.  The  disease  is  thought  to  be  different 
from  that  caused  by  Phytophthora  infestans ,  DBy,  and  to  resemble  the  bacte¬ 
rial  disease  mentioned  by  Burrill  (see  No.  188). 

264.  Halsted,  B.  D.  Black  rot  of  the  sweet  potato  (with  fig.).  Pop.  Gardening,  April, 

1890,  vol.  6,  No.  7,  p.  128.  Gives  popular  description  of  Ceratocystis  fimbriata. 
Ell.  &  Hals. 

265.  - .  The  hydrangea  blight.  Garden  and  Forest,  New  York,  vol.  iv,  No.  164, 

April  15,  1891,  p.  177  (£  column).  Notes  serious  abundance  of  Phyllosticta 
hydrangea; ,  E.  &  E.,  in  New  Jersoy.  Recommends  ammoniacal  solution  of 
copper  carbonate  as  preventive. 
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266.  Halsted,  B.  D.  Mildew  of  sweet  alyssum  and  radich.  Ibid.,  vol.  iv,  No.  165, 

April  22,  1891,  p.  189  (£  column).  Notices  preseuce  of  Peronospora  parasitica 
on  sweet  alyssum  spread  from  radishes  in  greenhouse. 

267.  - .  Decay  spots  upon  leaves.  Garden  and  Forest,  vol.  iv,  No.  166,  p.  201,  April 

29,  1891.  Remarks  Botrytis  vulgaris  previously  nourished  on  blossoms  as 
cause  of  decayed  patches  upon  many  greenhouse  plants. 

268.  - .  An  abundant  rust.  Ibid.,  No.  171,  vol.  iv,  June.  3,  1891,  p.  262.  Notices 

abundance  of  Cceoma  nitetis,  Schw.  in  1891. 

269.  — - .  The  forest  in  one  of  its  relations  to  the  orchard.  Forest  Leaves,  Philadel¬ 

phia,  March,  1891,  vol.  in,  No.  5,  pp.  68-70.  Notes  presence  of  black  knot 
( Plowriglitia  morbosa )  upon  various  wild  species  of  Prunus  and  of  Gymnospo- 
rangium  upon  wild  Juniperus,  recommending  the  destruction  of  wild  species 
to  protect  the  orchard  trees. 

270.  - .  Destroy  the  black  knot  of  plum  and  cherry  trees  (with  figs.).  An  appeal. 

Bull.,  78  Ag.  Ex.  Sta.,  New  Brunswick,  N.  J.,  pp.  1-14.  Describes  disease 
popularly,  with  instruction  of  how  it  may  be  prevented  and  an  appeal  io? 
cooperation  in  its  eradication. 

271.  - .  Smut  fungi  (with  figs,  from  No.  53).  Cultivator  and  Country  Gentleman, 

Albany,  N.  Y.,  June  18,  1891,  vol.  lvi,  No.  2003,  p.  491  (2  columns).  Gives 
popular  account  of  different  forms  of  wheat,  oat,  and  corn  smut,  and  con¬ 
clusions  reached  by  Brefeld  delivered  in  lecture  before  Agricultural  Society 
of  Berlin  and  translated  in  Journal  of  Mycology  for  1890.  Brings  out  the 
main  conclusions  of  the  author  in  a  popular  way. 

272.  - .  The  black  knot  of  plum  and  cherry  trees  (with  figs.).  American  Agricultur¬ 

ist,  vol.  l,  No.  5,  May,  1891,  p.  281.  Gives  popular  description  of  disease 
with  recommendation  to  cut  out  and  destroy  all  infected  portions. 

273.  - .  The  soft  rot  of  the  sweet  potato  (with  figs.).  American  Agriculturist,  March 

1891,  vol.  l,  No.  3,  p.  146  (2  columns).  Gives  popular  account  of  trouble  caused 
by  Ehizojms  nigricans ,  Ehr.,  with  recommendation  for  careful  handling  and 
digging  to  avoid  spread  of  the  fungus.  Recommends  storing  in  warm  room 
until  all  “  sweating  ”  is  over. 

274.  - .  The  theory  of  fungicidal  action.  American  Agriculturist,  New  York,  June 

1891,  vol.  l,  No.  6,  p.  323  (1  column).  Discusses  philosophy  of  fungicides 
in  popular  language.  Claims  action  to  be  twofold,  first  by  killing  fungous 
spores  at  forming,  and  second  by  killing  them  as  they  germinate  upon  the  leaf. 

275.  Humphrey,  J.  E.  Notes  on  technique.  II.  Bot.  Gaz.  vol.  xvi,  No.  3,  March  16, 

1891,  pp.  71-73.  Gives  account  of  successful  use  of  1  per  cent  solution  of 
osmic  acid  in  killing  zoospores  preparatory  to  staining  with  alcoholic  solu¬ 
tion  of  Hanstein’s  rosanilin-violet.  Finds  cilia  even  in  zoospores  of  Achyla 
polyandra  readily  stained  by  the  method. 

276.  - .  The  black  knot  of  the  plum  [ Plowriglitia  morbosa,  (Schw.)  Sacc.]  (with 

plate).  Eighth  Ann.  Rep.  of  Mass.  State  Ag.  Ex.  Station,  Amherst,  Mass., 
1890.  Issued  January  9,  1891.  Gives  report  on  laboratory  investigations 
now  in  progress,  with  carefully  prepared  history  of  the  disease.  Reports  the 
malady  as  strictly  American  and  first  described  as  of  fungous  origin  by  de 
Schweiuitz  in  1831.  Finds  the  disease  distributed  throughout  the  United 
States,  but  rare  in  Texas.  From  sowing  of  ascospores  in  agar  the  author 
has  succeeded  in  bringing  to  maturity  the  true  pycnidial  form  which  had 
not  previously  been  described.  So  far  as  the  investigations  have  gone  the 
author  is  able  to  connect  positively  only  three  forms,  with  the  black  knot 
the  ascospores,  the  pycnidial  form,  differing  from  the  pycnidial  stage  de¬ 
scribed  by  Dr.  Farlow,  and  the  summer  or  conidial  stage.  Decides  the  stylo- 
sporus  form  described  by  Farlow  as  not  connected  with  Plowriglitia  morbosa, 
and  fails  to  find  the  presence  of  the  spermogonial  stage  of  this  author,  but 
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276.  Humphrey,  J.  E.— Continued. 

observes  in  a  few  cases  small  spore  fruits  which  may  be  identical  with  Dr. 
Farlow’s  pycnidia. 

277.  - .  The  cucumber  mildew  [ Plasmopara  Cubensis,  (B.  &  C.)],  (with  plate). 

Ibid.,  pp.  210-212.  With  history  of  disease.  Gives  account  of  distribution  and 
comparison  with  the  only  other  known  Peronospora  upon  Cucurbitacece  in 
the  United  States,  Plasmopara  Australis ,  (Speg)  Swing.  Decides  both  species 
upon  the  wild  star  cucumber  (Sicyos)  and  cultivated  cucumber  are  Plasmoparae. 

278.  - .  The  brown  rot  of  stone  fruits.  (Monilia  fructigena,  Pers.)  Ibid.,  pp.  213- 

216.  Reports  upon  laboratory  investigations  with  the  fungus,  showing  that 
mummified  specimens  of  plums  are  able  to  carry  over  winter  the  power  of  re¬ 
producing  abundant  conidia.  From  cultures  in  agar  concludes  Monilia  fruc¬ 
tigena,  Pers.,  as  probably  an  autonomous  fungus  and  likely  to  be  readily  erad¬ 
icated  from  orchards  by  clean  culture.  Recommends  concerted  action  in 
removal  of  infected  fruits. 

279.  - .  Potato  scab.  Ibid.,  pp.  216-220.  Discusses  work  of  other  investigators 

upon  the  disease,  expressing  the  opinion  that  the  “deep”  and  “surface” 
scab  are  probably  not  specifically  distinct.  Thinks  the  invariable  connec¬ 
tion  of  the  scab  with  a  parasitic  fungus  has  not  been  proved.  Finds  the 
conditions  which  least  favor  the  appearance  of  the  disease  afforded  by  light, 
open,  thoroughly  drained  soil. 

280.  - .  Damping  off  (with  figs.).  Ibid.,  pp.  220-221.  Identifies  cause  of  disease 

with  presence  of  Pythium  de  Baryanum,  Hesse,  and  recommends  prompt  burn¬ 
ing  of  affected  plants  and  removal  of  infested  soil. 

281.  - .  The  mildew  of  spinach  [ Peronospora  cffusa,  (Grev.)  Rabh.].  Ibid.  Notes 

disastrous  presence -of  fungus  in  Massachusetts  on  an  allied  plant,  Cheno- 
podium  album. 

282.  - .  The  grape-vine  mildew  [ Plasmopara  viticola  (B.  &  C.),  Berl.  &  de  Toni], 

Ibid.,  p.  222.  Notes  occurrence  of  the  species  upon  Ampelopsis  veitchii  last 
October  at  Amherst,  Mass. 

283.  - .  Potato  rot  [ Phytophtliora  infestans,  (Mont.)  DBy.].  Ibid.,  p.223.  Notes 

abundance  in  Massachusetts. 

284.  - .  The  elder  rust.  ( JEcidium  sambuci,  Schw.).  Ibid.,  p.  223.  Notes  de¬ 

structive  abundance  on  cultivated  varieties  of  Sambucus. 

285.  - .  The  rust  of  blackberries  and  raspberries  ( Cceoma  nitens,  Schw.).  Describes 

the  disease  popularly. 

286.  - .  The  hollyhock  rust  ( Puccinia  malvacearum,  Mout.).  Ibid.,  pp.  224-225. 

Gives  history  of  the  spread  of  the  disease  introduced  first  from  Chili. 

287.  - .  Disease  of  oats.  Ibid.,  p.  225.  Notes  occurrence  in  Massachusetts  of  a 

disease  of  oats  not  caused  by  Uredinece,  and  connected  more  or  less  closely 
with  bacteria.  Refers  to  work  of  Division  of  Vegetable  Pathology  upon  a 
similar  disease  (see  This  Journal,  vol.  vi,  No.  2,  p.  72). 

288.  Kellerman,  W.  A.  Note  on  the  distribution  and  ravages  of  the  hackberry  branch 

knot  (with  plates).  Twenty-third  Ann.  Meeting  Kansas  Academy  of  Science, 
Vol.  xii,  1890  (1891),  pp.  101-104.  Gives  counties  of  State  from  which  the 
disease  has  been  reported.  Thinks  it  extends  west  to  the  limit  of  forest 
vegetation  (see  No.  62). 

289.  - .  Jensen’s  recent  experiments.  The  Industrialist,  Manhattan,  Kans.,  vol. 

xvi,  No.  35,  May  23,  1891  (2  columns).  Quotes  at  length  from  a  letter 
by  J.  L.  Jensen,  of  Denmark,  giving  results  of  treatment  in  1890  of  seed 
wheat  and  oats  for  smut.  Jensen  finds  the  hot-water  method  and  Kuhn’s 
method  the  only  fully  satisfactory  ones.  Quotes  Jensen  as  concluding  for 
four  varieties  treated  that  “there  was  gained  by  the  hot-water  method  1  per 
cent  in  replacing  smutted  heads  with  sound  ones,  but  8|  per  cent  as  an  extra 
benefit;  perhaps  mainly  due  to  the  prevention  of  “invisible  smut.”  Notes 
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289.  Kellerman,  W.  A.— Continued. 

difference  in  treatment  between  Jensen  and  Kellerman  &  Swingle,  consist¬ 
ing  in  difference  in  time  of  immersion  in  hot  water. 

290.  - and  Swingle, W.  T.  Notes  on  sorghum  smut  (with  plate).  Report  23d  Ann. 

Meeting  Kansas  Academy  of  Science,  vol.  xii,  1890,  extract  (1891),  p.  158. 
Give  brief  account  of  Ustilago  sorghi,  (Link?)  Passerini  and  Ustilago  Eeiliana, 
Kiihn,  which  latter  is  reported  for  the  first  time  in  the  United  States. 

291.  - .  Additional  experiments  and  observations  on  oat  smut,  made  in  1890.  Bull. 

No.  15,  Dec.,  1890,  Agr’l  Ex.  Sta.,  Manhattan,  Kans.  (Issued  March  20, 1891.) 
Continue  work  of  previous  year  upon  the  subject,  giving  results  of  extended 
experiments  in  the  prevention  of  the  disease,  including  the  test  of  155  treat¬ 
ments  of  seed  previous  to  plantiug.  Give  numerous  observations  as  to  the 
amount  of  smut,  concluding  from  a  careful  estimate  that  there  was  in  the  State 
of  Kansas  a  loss  in  1890  of  between  6  and  7  per  cent  through  smut.  Report 
superiority  of  Jensen  hot-water  treatment  over  all  others  for  the  prevention  of 
the  disease,  requiring  15  minutes’  immersion  in  water  at  132^°  F.,  but  recom¬ 
mend,  tentatively,  use  of  potassium  sulphide  one-half  per  cent  solution, 
in  which  seed  may  be  immersed  24  hours.  Find  various  other  chemicals 
while  preventing  the  smut  greatly  injure  the  stand.  Announce  the  dis¬ 
covery  for  the  first  time  of  a  “hidden  smut”  which,  while  not  apparent 
without  tearing  away  the  glumes,  destroys  the  grain  completely.  Conclude 
seed  from  clean  field  will  produce  a  crop  free  from  smut,  but  if  adjoining 
fields  are  smutty  the  oats  from  a  clean  field  will  in  a  few  years  become 
infected  with  the  disease. 

292.  Magnus,  P.  Ueber  das  Auftreten  eines  Uromyces  auf  Glycyrrhiza  in  der  alten  und  in 

der  neuen  Welt,  (mit  Tafel  xx).  Berichte  der  deiitschen  botanischen  Gesell- 
schaft.  Band  vm,  Heft  10,  pp.  377-384,  December  30,  1890.  Discusses  at 
some  length  the  synonymy  of  the  various  species  of  Uredinece  described  on 
Glycyrrhiza  giving  history  of  each  description.  Concludes  the  American 
species  found  upon  Glycyrrhiza  lepidota  by  various  authors  and  variously 
named,  to  be  identical  with  that  upon  Glycyrrhiza  glahra,  L.,  of  the  East. 
Draws  the  conclusion  from  the  fact  that  the  variation  of  the  species  of  Gly¬ 
cyrrhiza  has  become  specific  and  the  parasite  remained  the  same;  that  Uro¬ 
myces  glycyrrliizce  was  parasitic  upon  plants  of  the  genus  Glycyrrhiza  before 
the  separation  of  North  America  and  Europe  in  the  Tertiary  period.  “Ich 
glaube  daher  nicht  zu  viel  zu  behaupten  wenn  ich  sage,  dass  Uromyces  gly- 
cyrrhizos  ein  Parasit  ist,  den  Glycyrrhiza  seit  den  Zeiten  bewolint,  da  Norda 
merika  und  Europa  noch  ein  einheitliches  Florengebiet  bildeten.”  Gives 
preference  to  name  Uromyces  glycyrrliizce ,  (Rabh.)  Magnus,  with  the  follow¬ 
ing  synonymy:  Puccinia  glycyrrliizce,  Rabh.,  in  Klotzsch,  Herb,  mycologi- 
cum,  No.  1396.  Uredo  leguminosarum,  (Lk.)  form  glycyrrliizce ,  Rabh.,  in  Flora, 
1850,  p.  626.  Uromyces  appendical  ata,  (Pers.)  Rabh.,  in  Isis,  1870,  Heft  iv, 
No.  18.  Cceoma  {Uredo)  glumarum ,  (Desrn.)  Sorokin,  in  Materialien  sur  Flora 
Mittelasiens  (Bull,  der  Naturforschenden  Gesellschaft  in  Moskau,  1884.  Uro¬ 
myces  trifolii,  (Alb.  und  Scliwein.)  Wint.,  in  Ell.  &  Everhart,  N.  A.  F.,  1876. 
Uromyces  genistce-tinctorice,  (Pers.)  Wint.,  1887,  in  Acta  Horti.  Petoprolitani, 
vol.  x,  p.  262. 

293.  Massey,  W.  F.  Clover  and  cotton  rust.  American  Agriculturist,  March,  1891, 

vol.  l,  No.  3,  p.  144,  (i  column).  Upholds  as  plausible  the  theory  of  practical 
farmers  that  cotton  rust  spreads  from  clover  fields  lying  adjacent  to  cotton 
fields. 

294.  Maynard,  S.  T.  Fungous  pests.  Bull.  13,  Mass.  Hatch.  Ex.  Sta.,  April,  1891,  pp. 

3-10.  Gives  names  of  various  fungi  causing  diseases  of  orchard,  with  formula} 
for  fungicides  and  outline  of  treatment  of  the  same. 

295.  McCarthy,  Gerald.  Copper  salts  a  possible  source  of  danger.  Agricultural 

Science,  vol.  v,  No.  6,  June,  1891,  La  Fayette,  Ind.,  pp.  156-158.  Gives  sum¬ 
mary  of  results  of  the  German  scientist,  Dr.  Haselhoff,  read  in  a  paper  before 
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295.  McCarthy,  Gerald— Continued. 

tlio  German  Association  at  Bremen,  allowing  the  poisonous  effects  of  copper 
sulphate.  The  investigator  finds  the  dry  substance  of  plants  grown  in  soil 
impregnated  with  copper  sulphate  to  decrease  in  proportion  to  the  quantity 
of  that  salt  present.  Expresses  the  opinion  that  the  formulae  for  the  Bordeaux 
mixture  may  be  modified,  greatly  lessening  the  amount  of  copper,  and  refers 
to  work  done  at  St.  Michel  Experiment  Station  and  to  experiments  per¬ 
formed  by  Quantin,  Mason,  and  others.  Reports  Bordeaux  mixture  containing 
one-fourth  to  one-eighth  the  usual  amount  of  copper  as  giving  results  equiva¬ 
lent  to  the  regular  formula. 

296.  Morgan,  A.  P.  North  American  fungi.  Fourth  paper.  Read  January  6,  1891 

(with  plates).  The  Gastromycetes.  The  Journal  of  the  Cincinnati  Society 
of  Natural  History,  Cincinnati,  Ohio,  vol.  xiv,  No.  1,  Apr.,  1891,  pp.  5-21 
(a  continuation  from  vol.  xii,  p.  172,  of  same  journal).  Treats  of  the  North 
American  species  of  Lycoperdon,  Tourn.,  giving  generic  and  specific  descrip¬ 
tions,  with  notes  upon  distribution.  Describes  as  new  L.  Pechii,  Morg. ;  L. 
elegans ,  Morg.;  L.  muscorum,  Morg.,  and  gives  careful  descriptions  of  28  other 
species  with  frequent  figures.  Monographic  and  of  great  value  to  mycolo¬ 
gists  in  the  study  of  this  genus. 

297.  Moseley,  Henry  C.  The  chinch  hug  cholera.  Farmers’  Review,  Chicago,  Ill., 

June  3,  1891,  vol.  xxii,  No.  22,  p.  255  (1  column).  Notes  appearance  in 
Illinois  of  a  mold  upon  chinch  bugs  and  refers  to  work  of  Professor  Snow  on 
the  subject  (see  103)'. 

298.  Phillips,  W.  Omitted  Discomycetes.  Grevillea,  June,  vol.  xix,  No.  92,  p.  106. 

Describes  Helotium  aurantiacum ,  Cke.,011  underside  of  decayed  leaves.  U.  S., 
J.  B.  Ellis,  No.  75.  Laclmella  albopileata,  Cke.,  var.  subaurata,  Ellis,  on  both 
sides  of  leaves  of  Clethra  alnifolia,  from  J.  B.  Ellis,  Newfield,  N.  J.,  U.  S. 

299.  Pearson,  A.  W.  Experiments  in  treatment  of  the  diseases  of  plants.  Gard.  and 

Forest,  New  York,  vol.  iv,  No.  154,  Feb.  4,  1891,  p.  52.  Gives,  in  brief,  re¬ 
sults  of  experiments  writh  copper  mixtures.  Concludes  copper  acetate  (2£ 
pounds  in  25  gallons  of  water)  as  good  as  Bordeaux  mixture  for  potato 
blight ;  iron  sulphate  ineffectual  in  treatment  of  grape  diseases.  Gives 
the  formula  for  the  mixture  of  copper  carbonate  and  glue  as  effective  against 
vine  diseases  (1  pound  copper  carbonate,  3  ounces  glue,  25  gallons  water). 
Reports  failure  to  control  Authracnose  with  the  copper  mixtures. 

300.  Prentiss,  A.  N.  History  of  the  current  progress  of  the  economic  study  of  plant 

diseases.  Proc.  Western  New  York  Hort.  Soc.,  36th  Ann.  Meeting,  January 
28-29, 1891,  Rochester,  N.  Y.,  pp.  18-21.  Garden  and  Forest,  February  11,  1891, 
vol.  iv,  No.  155,  p.  71.  Outlines  history  of  the  study  in  this  country,  men¬ 
tioning  the  work  of  Engelmann,  Farlow,  Burrill,  Peck,  Arthur,  and  others, 
calling  attention  to  the  work  of  the  Department  of  Agriculture  and  of  the 
Experiment  Stations. 

301.  Scribner,  F.  L.  Fungous  diseases  of  the  grape  and  other  plants  (with  numer¬ 

ous  figures).  12mo,  134  pp.,  J.  T.  Lovett  &  Co.,  Little  Silver,  N.  J.,  1890 
(issued  in  1891).  The  author  .describes  in  clear,  popular  style  the  various 
diseases  of  plants.  Gives  special  attention  (92  pages)  to  the  diseases  of  the 
grape.  The  work  is  especially  adapted  for  the  use  of  vineyardists  and  fruit¬ 
growers  and  fills  a  want  which  is  rapidly  growing.  After  a  short  introduc¬ 
tory  of  what  fungi  are,  the  second  and  third  chapters  are  devoted  to  black  rot 
of  grapes  and  its  treatment.  The  general  characteristics  of  the  malady  fol¬ 
lowed  by  a  description  of  the  parasitic  fungus  are  given,  together  with  an  ac¬ 
count  of  experiments  made  in  its  treatment.  Chapter  iv  describes  bitter  rot 
( Greeneria  fuliginea )  and  white  rot  ( Coniothyrium  diplodiella),  with  sugges¬ 
tions  for  treatment  as  in  black  rot.  Chapter  v  treats  of  brown  rot  (Pero- 
nospora  viticola).  Chapter  vi,  powdery  mildew  ( Uncinula  ampelopsidis). 
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301.  Scribner,  F.  L. — Continued. 

Chapter  vn,  grape  leaf  blight  ( Cladosporium  viticolum).  Chapter  vm,  root 
rot  of  the  vine  ( Agaricus  melleus  and  Dematophora  necati’ix),  with  figures  from 
Millardet,  Ilartig,  and  Yiala.  Recommends  immediate  removal  of  attacked 
vines,  thorough  drainage  and  cleaning  of  ground  of  all  vegetation  for  sev¬ 
eral  years,  and  trenching  about  alfected  area  for  prevention  of  spread  of  dis¬ 
ease.  Chapter  ix,  Anthracnose  and  birds’-eye  rot  ( Sphaceloma  ampelinum). 
Recommends  early  washing  of  canes  with  50  per  cent  soluti  on  of  iron  sul¬ 
phate  or  10  per  cent  solution  of  copper  sulphate  and  dusting  of  vines  with 
sulphur  and  powdered  lime  if  disease  appears  during  the  growing  season. 
Chapter  x,  dotted  or  speckled  Anthracnose  of  the  vine.  Chapter  xi,  black 
rot  of  the  apple  ( Macroplioma  malorum).  Chapter  xn,  apple  rust  and  cedar 
apples  ( Gymnosporangium  macropus).  Recommends  removal  of  cedar  trees 
near  orchard,  planting  of  resistant  varieties,  and  spraying  with  Bordeaux  as 
soon  as  leaves  start.  Chapter  xiii,  apple  scab  ( Fusicladium  dendriticum). 
Gives  course  of  treatment,  recommending  early  spring  washing  with  simple 
solution  of  copper  sulphate  (1  pound  to  10  gallons, of  water),  together  with 
three  early  sprayings  with  the  ammoniacal  solution  or  modifi  ed  eau  cdleste. 
Chapter  xiv,  pear  scab  (Fusicladium  dendriticum).  Considered  by  the 
author  as  only  a  form  of  this  species  and  not  specifically  distinct.  Chapter 
xv,  the  Entomosporium  of  the  pear  and  quince  ( Entomosporium  maculatum). 
Recommends  winter  treatment  with  copper  sulphate  and  treatments  during 
the  growing  season  with  Bordeaux  mixture.  Chapter  xvi,  plum  rot  or  the 
Monilia  of  fruit  (Monilia  fructigena).  Recommends  clean  culture  and  a 
trial  of  the  ammoniacal  solution  of  copper  carbonate  as  preventive.  Chapter 
xvn,  black  knot  of  the  plum  and  cherry.  Recommends  usual  method  of 
removal  of  infected  parts  and  disinfection  with  Bordeaux  mixture.  Thinks 
disease  a  fit  subject  for  legislation.  Chapter  xvm,  leaf-spot  disease  of  the 
plum  and  cherry  (Septoria  cerasina).  Chapter  xix,  powdery  mildew  of  the 
cherry  (Podosphcera  oxyacanthce).  Recommends  use  of  flowers  of  sulphur 
and  potassium  sulphide  (-£  ounce  per  gallon  of  water).  Chapter  xx,  peach 
leaf  curl  (Taphrina  deformans).  Chapter  xxi,  the  fungus  of  the  raspberry 
Anthracnose.  Recommends  winter  wash  for  canes  50  per  cent  solution  of 
iron  sulphate  and  applications  of  sulphur  and  powdered  lime  in  equal  parts. 

302.  - .  Powders  for  combating  the  fungous  or  cryptogamic  diseases  of  plants.  Rural 

New  Yorker,  June  13,  1891,  vol.  l,  No.  2159,  p.  453.  Discusses  various  pow¬ 
ders  used  as  fungicides,  recommending  two  for  further  trial,  viz,  sulphatine 
and  sulplio-steatite.  Refers  to  Circular  5  of  Division  of  Vegetable  Pathology, 
U.  S.  Dept,  of  Agr. 

303.  - .  Leaf-spot  of  the  India-rubber  tree  (Leptostromella  elastica,  Ellis  &  Scrib¬ 

ner)  with  figs.  Orchard  and  Garden,  Little  Silver,  N.  J.,  January,  1891, 
vol.  xiii,  No.  1,  p.  6.  Ascribes  cause  of  the  disease  of  Ficus  elastica  to  a  new 
species  of  Leptostromella  described  by  Ellis  &  Scribner. 

304.  - .  Leaf-spot  of  screw  palm  (Plujsalospora  pandani ,  Ellis  &  Scribner)  with 

figs.  Orchard  and  Garden,  Little  Silver,  N.  J.,  January,  1891,  vol.  xiii, 
No.  1,  p.  6.  Describes  the  disease  common  upon  leaves  of  screw  palm  found 
at  Knoxville,  Tenn.,  as  caused  by  a  new  species  of  Physalospora  described 
elsewhere. 

305.  - .  Plum  leaf  of  shot-hole  fungus  (with  figs.).  Canadian  Horticulturist, 

Grimsby,  Ontario,  November,  1890,  vol.  xiii,  No.  11,  pp.  315-316.  Reproduc¬ 
tion  of  article  in  Orchard  and  Garden,  giving  short  account  of  the  disease. 

306.  - .  Black  knot  of  the  plum  and  cherry  (with  plate).  Bull.. Tenn.  Agr.  Ex. 

Sta.,  vol.  iv,  No.  1,  January,  1891,  pp.  26-28,  Knoxville,  Tenn.  Describes 
disease  and  shows  necessity  of  concerted  action  in  stamping  out  the  parasite. 

307.  Smith,  Erwin  F.  Peach  yellows.  Synopsis  of  an  address  at  Easton,  Md.,  Jan¬ 

uary  22,  1891.  Reprint  from  Proceedings  of  Peninsula  Hort.  Soc.,  p.  8. 
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307.  Smith,  Erwin  F. — Continued. 

Gives  figures  showing  great  increase  of  the  disease  in  ten  representative 
orchards  in  the  upper  part  of  Delaware  and  Chesapieake  peninsula  from 
1887  to  1890.  Reports  results  of  inoculation  experiments  by  budding  healthy 
trees  with  diseased  buds,  showing  the  contagious  nature  of  the  malady. 
(These  results  are  to  be  published  in  Bulletin  No.  1  of  the  Division.)  An¬ 
swers  numerous  inquiries  in  regard  to  the  eradication  of  the  disease,  deciding 
that  concerted  action  in  the  matter  of  removal  of  diseased  material  is  the 
best  means  known  for  the  prevention  of  sx>read  of  the  malady.  States  that 
fertilizers  have  been  of  no  advantage  whatever  in  experiments  of  the  p>ast 
three  years. 

308.  South  worth,  Effie  A.  A  new  hollyhock  disease  (with  fig.  copied).  Popular 

Gardening,  December,  1890,  vol.  vi,  No.  3,  pp.  56-57.  Reprint  of  figures  and 
abstract  of  article  in  Journal  of  Mycology,  vol.  vi,  No.  3. 

309.  Swingle,  W.  T.  First  addition  to  the  list  of  Kansas  Peronosporaceae.  Extract  from 

Trans.  22d  and  23d  Ann.  Meetings,  Kansas  Acad.  Sci.,  vol.  xn,  Topeka,  Kans., 
pp.  129-134  (March  30,  1891).  Gives  corrections  and  additions  to  original 
list  (see  This  Journal,  vol.  6,  No.  1,  p.  41),  rexiortiug  Acnida  tuberculata  as 
new  host  in  the  State  for  Cystopus  amaranti,  (S.)  Berkeley,  Bidens  chrysanthe - 
monies,  Mich,  as  new  host  for  Plasmopara  Halstedii ,  (Farlow)  Berlese  and  Do 
Toni.,  and  Peronospora  calotheca,  DBy.  as  a  species  new  to  the  State,  growing 
on  Galium  aparine.  Notes  ability  of  Peronospora  euphorbia  to  withstand 
drought  and  habit  of  Peronosporaceae  in  general  to  confine  their  attacks  in 
dry  weather  to  their  commoner  host  plants.  Reports  from  State,  including 
this  additional  list,  33  species  on  71  different  hosts. 

310.  Thaxter,  Roland.  The  Connecticut  species  of  Gymnosporangium  (Cedar  Apples). 

Bull.  No.  107,  Conn.  Ag.  Exp.  Sta.,  New  Haven,  Conn.  (Distributed  April 
15,  1891.)  Reports  soven  distinct  species  for  the  State,  two  upon  Cupressus 
thyoides,  one  on  Juniperus  communis,  three  upon  J.  Virginiana,  and  one  upion 
both  J.  communis  and  J.  Virginiana.  Records  successful  establishment  of  con¬ 
nection  of  Gymnosporangium  with  its  p)rop)er  rust  in  all  cases  but  that  of  G. 
Ellisii,  and  describes  as  new  sxmeies  discovered  by  cultures  Gymnosporangium 
nidus-avis,  Thaxter  on  Juniperus  Virginiana,  with  Boestelia  stage  upon  Cydo- 
nia  (quince)  and  Amelanchier  Canadensis. 

311.  - .  The  potato  scab  (with  pdate).  Report  of  Mycologist  in  14th  Ann.  Rep. 

Conn.  Ag.  Ex.  Sta.,  1890  (1891),  pp.  3-17.  Discusses  fully  the  various  the¬ 
ories  proposed  to  account  for  the  disease,  deciding  BruncharsFs  Skurv  as 
specially  distiuct  from  American  scab.  Gives  general  characteristics  of  the 
disease,  with  account  of  the  iuvariable  presence  when  p)rop)erly  examined  of 
an  extremely  minute  fungus,  resembling,  with  exception  of  its  true  branch¬ 
ing  fructification,  some  of  the  polymorphic  bacteria.  Records  the  entirely 
successful  cultivation  of  the  fungus  upon  various  media  and  the  life  history 
as  far  as  understood.  Describes  most  striking  series  of  successful  inocula¬ 
tions  of  healthy  tubers  with  pure  cultures  and  with  the  fungus  freshly 
removed  from  diseased  potatoes.  Inclines  to  the  opinion  that  there  are  two 
species  of  scab,  which  may  explain  differences  in  results  obtained  by  Mr.  Bol- 
ley  and  the  author  (see  Nos.  120-121). 

312.  - .  Diseases  of  tomatoes.  Ibid.,v.  17.  Reports  Phytophthora  infestans,  DBy. 

Cladosporium  fulvum,  Ck e ., Macrosporium  tomato, Cke., and  Fusarium  lycopersici, 
Sacc.,  as  causing  damage  in  the  State  of  Connecticut. 

313.  - .  Fungous  diseases  of  tomato  worms.  Ibid.,  p.  18.  Notes  presence  for  the 

first  time  observed,  of  species  of  Empusa  upon  larva  of  the  Sphingida  and  the 
occurrence  of  Empusa  grylli,  form  aulica,  on  Phlegethontius  Carolina  and  P. 
celeus. 

314.  - .  Fungous  diseases  of  grape -leaf  hopper  and  cabbage  worms.  Ibid.,  p.  19.  Re¬ 

ports  species  of  Empusa  upon  grape-leaf  liox>pers  ( Tettigonia  vitis )  as  also  liv- 
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314.  Thaxter,  Roland— Continued. 

ing  upon  tlie  cabbage  worm  ( Pieris  rapce).  Gives  results  of  simple  experi¬ 
ment  which  showed  the  identity  of  the  two  diseases  as  being  caused  by  the 
same  species  of  Emjpusa. 

315.  - .  Peronospora  on  cucumbers.  (P.  Cubensis,  B.  &  C.)  Ibid.,  p.  19.  Reports 

occurrence  at  South  Manchester,  Conn. 

316.  - .  Mildew  of  Lima  beans.  Ibid.,  p.  19.  Reports  extension  of  Phytophthora 

jiJiaseoli,  Thax.,  from  New  Haven  to  Hartford  and  west  to  Norwalk.  Does 
not  find  it  outside  of  State. 

317.  - .  Rust  of  pears.  Ibid.,  p.  20.  Shows  presence  of  Bcestelia  stage  of  Gymno- 

8j)orangium  globosum  upon  pears  of  the  Japanese  strain. 

318.  - .  Mildew  of  buckwheat.  Ibid.,  p.  20.  Reports  Bamularia  rufo-maculana  on 

buckwheat. 

319.  - .  Rye  rust  and  smut.  ( Puccinia  rubigo-v  era,  (DC.)  Wint,  and  Urocystia 

occulta,  Rabh.)  Reports  as  unusually  abundant. 

320.  - .  Some  results  from  the  application  of  fungicides.  (Leaf  spot  of  quince,  with 

plate,  Entomosjjorium  maculatum).  Ibid.,  pp.  21,  22.  Reports  successful  use 
of  Bordeaux  mixture  aud  ammoniacal  solution  of  copper  carbonate  against 
disease,  with  preference  for  the  Bordeaux. 

321.  - .  Black  rot  of  grapes.  Records  success  in  treatment  of  disease  with  Bor¬ 

deaux  and  copper  carbonate  in  ammonia. 

322.  - .  Leaf  spot  of  plums  and  cherries  causing  defoliation.  Ibid.,  p.  24.  Records 

successful  use  of  Bordeaux  mixture  in  prevention  of  the  disease,  trees  sprayed 
holding  their  leaves  intact,  while  those  unsprayed  dropped  their  leaves  in 
July. 

323.  - .  Potato  blight.  Ibid.,  p.  24.  Reports  successful  checking  of  disease  by 

the  use  of  Bordeaux,  giving  comparison  of  3f  bushels  per  row  as  compared 
with  6  bushels  sprayed.  Only  5  rows  were  treated. 

324.  - .  Strawberry  rust.  Ibid.,  p.  24.  Records  negative  experiment  with  fungi¬ 

cides  in  its  prevention. 

325.  - .  Further  experiments  on  the  “smut  of  onion.”  Continues  last  year’s  experi¬ 

ments  and  reports  the  llowers  of  sulphur  sown  with  the  seed  as  giving  results 
in  the  ratio  of  5  to  1.  In  a  large  experiment  finds  sulphide  of  calcium,  mu¬ 
riate  of  potash,  muriate  of  lime,  aud  hyposulphite  of  sodium  of  little  value, 
while  sulphide  of  potassium  aud  flowers  of  sulphur  gave  moderate  results. 
Finds  from  greenhouse  cultures  that  the  first  leaves  of  seedlings  are  suscep¬ 
tible  to  infection  by  germinating  smut  spores  while  being  pushed  through  the 
ground. 

326.  - .  Fungicides  and  their  application  (with  fig.).  Ibid.,  pp.  26-35.  Discusses 

methods  of  application,  pumps,  hose,  nozzles,  describing  a  convenient  pump 
to  be  used  with  a  copper  tank  shaped  like  a  washboiler.  Gives  formulas  of 
Bordeaux,  copper  carbonate,  ammoniacal  copper  carbonate  aud  ammonia- 
copper  solutions  made  by  mixing  copper  sulphate  and  ammonium  carbonate 
together  in  proportions  of  }  pound  of  copper  sulphate  to  1  pound  ammonium 
carbonate. 

327.  Weed,  C.  M.  Preventing  downy  mildew  or  brown  rot  of  grapes  (with  figs.).  Bull. 

Ohio  Ag.  Ex.  Sta.,  vol.  m,  No.  10,  November,  1890  (issued  1891).  Columbus, 
Ohio.  Reports  results  of  experiments  in  Ohio  with  these  diseases,  showing 
pronounced  success  with  eau  celeste  and  total  failure  with  iron  sulphate 
(copperas).  Concludes  eau  celeste  superior  as  preventive  to  ammoniacal 
copper  carbonate. 

328.  Woodworth,  C.  W.  Botanical  notes.  Second  Ann.  Rept.  Ark.  Ag.  Ex.  Sta.,  1889 

(published  1890),  pp.  191-193.  Describes  in  a  popular  way,  giving  remedies, 
pear  blight,  grape  mildew,  black  rot  of  ‘the  grape,  and  sorghum  blight. 
Claims  to  have  discovered  Bacillus  sorghi,  Burr  ill,  while  studying  under  Pro¬ 
fessor  Burrill.  Gives  formulas  for  fungicides. 
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329.  Yeomans,  W.  H.  Bean  rust  and  other  fungous  diseases.  Popular  Gardening, 

November,  1890,  yol.  6,  No.  2,  p.  27  column).  Popular  description  of  dis¬ 
eases. 

330.  Zabiuskie,  J.  L.  The  fungus  Pestalozzia  insidens,  n.  s.  (with  plate).  Journal  N. 

Y.  Mic.  Soc.,  July,  1891,  voL  vii,  No.  3,  pp.  101-102.  Describes  the  species  as 
new  on  bark  of  living  trees  of  Ulmus  Americana.  Collected  near  Baltimore, 
Md„ 
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PUBLICATIONS  OF  THE  DIVISION  OF  VEGETABLE  PATHOLOGY. 

The  Division  of  Vegetable  Pathology,  formerly  a  section  of  the  Botanical  Division, 
has  become  a  separate  organization  by  act  of  Congress.  Its  bulletins  will  hence¬ 
forth  be  numbered  independently  and  in  a  new  series ;  but  the  following  list  contains 
all  publications  issued  since  its  organization  as  a  Section,  together  with  Bulletin  1 
of  the  new  series. 

Bulletins  and  circulars  still  on  hand  for  distribution  are  designated  by  an  asterisk 
(*).  Bulletins  1,  3,  4,  and  6,  omitted  from  the  list,  are  publications  of  the  Division 
of  Botany,  not  relating  to  vegetable  pathology. 

JOURNALS. 

Journal  of  Mycology,  Vol.  v,  Nos.  1,  2,  3,  anil  4.  1839-’!)0,  pp.  249,  pi.  14.  A  ol.  VI,  Nos.  1,  2,  3,  and  4.* 
1S90-’91,  pp.  207,  pi.  18.  Vol.  VII,  No.  1,*  1891,  pp.  63,  pi.  10. 

BULLETINS. 

No.  2.  Fungous  Diseases  of  the  Grape.  1886,  pp.  136,  pi.  7. 

No.  5. 'Report  on  the  Experiments  made  in  1837  in  the  Treatment  of  Downy  Mildew  and  Black  Hot  of 
the  Grape.  1888,  pp.  113. 

No.  7.*  Black  Rot.  1888,  pp.  29,  pi.  1. 

No.  8.*  A  Record  of  Some  of  the  Work  of  the  Division.  1889,  pp.  69. 

No.  9.  Peach  Yellows.  1889.  pp.  254,  pi.  36. 

No.  10.  Report  on  the  Experiments  made  in  1888  in  the  Treatment  of  Downy  Mildew  and  Black  Rot  of 
the  Grape,  pp.  61. 

No.  11.  Report  on  the  Experiments  made  in  1889  in  the  Treatment  of  Fungous  Diseases  of  Plants. 
1890,  pp.  119. 

Farmers’  Bulletin  No.  4.*  Fungous  Diseases  of  the  Grape  and  their  Treatment.  1891,  pp.  12. 

No.  1.*  Additional  Evidence  on  the  Communicability  of  Peach  Yellows  and  Peach. Rosette.  1831,  pp. 
65,  pi.  39. 

Farmers’  Bulletin  No.  5*.  Treatment  of  Smuts  of  Oats  and  Wheat.  1892,  pp.  8,  pi. 

CIRCULARS. 

No.  1.  Treatment  of  Downy  Mildew  and  Black  Rot  of  the  Grape.  1885,  pp.  3. 

No.  2.  Grapevine  Mildew  and  Black  Rot.  1885,  pp.  3. 

No.  3.*  Treatment  of  Grape  Rot  and  Mildew.  1886,  pp.  2. 

No.  4.*  Treatment  of  the  Potato  and  Tomato  for  Blight  and  Rot.  1886,  pp.  3. 

No.  5.*  Fungicides  or  Remedies  for  Plant  Diseases.  1888,  pp.  10. 

No.  6.*  Treatment  of  Black  Rot  of  the  Grape.  1883,  pp.  3. 

No.  7.*  Grapevine  Diseases.  1889,  pp.  4. 

No.  8.  Experiments  in  the  Treatment  of  Pear  Leaf  Blight  and  Apple  Powdery  Mildew,  pp.  11. 
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V0TE2 VIL I  JOURNAL  OF  MYCOLOGY. 


{  ISSUED 
)  Mar.  10,  1892. 


ANNOUNCEMENT. 

With  the  present  number  of  the  Journal  there  is  a  new  departure 
in  relation  to  the  Index  to  Literature.  Heretofore  it  has  been  confined 
to  American  publications,  but  in  this  and  subsequent  numbers  the  scope 
will  be  enlarged  to  include  foreign  papers.  The  arrangement  also  will 
hereafter  be  different $  instead  of  being  strictly  alphabetical  the  papers 
will  be  arranged  according  to  subjects.  This  will  render  it  easier  to  look 
up  any  special  subject,  and  it  is  believed  will  make  the  Index  more 
valuable.  The  papers  will  be  noticed  by  different  members  of  the  divi¬ 
sional  force,  and  initials  appended  to  each  review  will  indicate  the  re¬ 
sponsibility  for  the  notice. 

The  Index  is  designed  especially  to  aid  Experiment  Station  workers 
and  others  in  this  country  who  do  not  have  access  to  the  more  impor¬ 
tant  literature  on  plant  diseases  and  allied  subjects.  In  order  to  make 
the  Index  more  valuable,  especially  as  regards  accessibility,  it  is  sug¬ 
gested  that  the  various  items  be  cut  out,  pasted  on  cards,  and  then 
arranged  alphabetically  according  to  authors  and  subjects.  For  this 
purpose  we  use  the  Library  Association’s  standard  cards,  No.  32,  5  by 
12J  centimeters.  By  adopting  this  method,  new  cards  may  be  inserted 
at  anytime,  thus  making  it  possible  to  keep  all  of  one  author’s  writings 
together,  or  all  that  has  been  written  on  any  one  subject.  Those  desir¬ 
ing  to  adopt  this  plan  can  obtain  extra  copies  of  the  Index  by  writing 
for  them. 

In  order  that  we  may  make  the  Index  as  complete  as  possible,  it  is 
earnestly  requested  that  authors  everywhere  forward  to  the  Divi¬ 
sion  of  Vegetable  Pathology  tlieir  publications  relating  to  plant  diseases 
as  soon  as  they  are  issued.  These  will  be  kept  on  file  in  the  divisional 
library  for  convenient  reference. 
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A  DISEASE  OF  ALMOND  TREES. 


By  Newton  B.  Pierce. 


(Plates  XI-XIY.) 


During  the  early  part  of  August,  1891,  while  engaged  in  work  on  the 
vine  disease  of  southern  California,  the  writer  observed  a  number  of 
almond  trees  east  of  the  village  of  Orange,  Orange  County,  severely 
affected  by  a  fungus  infesting  the  leaves.  This  parasite  is  Cercospora 
circumscissa ,  Sacc.,  a  form  also  occurring  on  Primus  serotina ,  the  wild 
black  cherry  of  the  East. 


The  affected  trees  observed  were  large  and  old,  but,  according  to  Mr. 
Moore,  the  manager  of  the  place,  were  unfruitful.  The  leaves  were  riddled 
by  the  fungus.  Several  trees  had  lost  most  of  their  foliage,  which 
thickly  carpeted  the  ground.  Owing  to  the  perforations  of  the  parasite 
most  of  the  fallen  leaves  looked  like  strainers.  It  seemed  probable 
that  they  had  fallen  earlier  than  they  would  had  the  fungus  not  been 
present,  but  owing  to  the  lack  of  previous  observations  I  could  not 
then  speak  positively.  The  observations  of  Mr.  Ellwood  Cooper  given 
below  confirm  this  opinion. 

After  these  observations  many  others  were  made  throughout  the  re¬ 
gion.  Scattered  trees  were  seen  in  many  orchards,  and  all  were  more 
or  less  affected.  Later  in  August  I  visted  Florence,  Los  Angeles 
County,  and  there  observed  the  same  effects,  but  less  seriously  devel¬ 
oped.  In  the  latter  part  of  the  same  month  I  conversed  with  Mr.  L. 
Thurston,  at  Santa  Ana,  in  relation  to  this  disease.  The  Thurston 
place  has  one  of  the  most  profitable  almond  groves  of  Orange  County, 
and  is  near  Arch  Beach.  At  the  close  of  September,  Mr.  Thurston 
wrote  an  account  of  the  disease  in  his  orchard,  saying  that  the  leaves 


remaining  on  the  trees  were  seriously  affected,  while  those  already 
fallen,  comprising  most  of  the  foliage,  were  completely  riddled  by  the 
parasite.  Mr.  Ellwood  Cooper,  State  horticultural  commissioner,  who 
has  large  almond  interests  near  Santa  Barbara,  Cal.,  writes  as  follows 
respecting  the  disease  : 


The  disease  here  has  been  very  had  for  several  years;  I  can  not  recall  its  first  ap¬ 
pearance  on  my  place.  1  have  over  10,000  trees.  They  generally  cast  their  leaves 
in  June  and  July.  The  first  appearance  of  the  disease  is  a  yellowish  brown  spot  on 
the  leaf.  *  *  *  Very  soon  the  round  piece  falls  out  and  the  leaf  falls  from  the 

tree.  Sometimes  there  are  a  number  of  such  spots  in  each  leaf.  [  This  is  nearly 
always  true.]  It  causes  the  leaves  to  fall  too  soon  and  before  the  woody  portion  has 
been  perfected,  and  hence  an  insignificant  crop  the  coming  year.  The  blight  does 
not  seem  to  get  any  worse,  but  it  is  bad  enough  to  cause  great  loss  in  crops. 


It  is  evident  that  Cercospora  circumscissa ,  Sacc.,  has  developed  to  a 
very  injurious  extent  in  California,  especially  in  the  coast  region.  The 
coast  counties  will  always  be  apt  to  suffer  most  from  its  action  because 
of  the  frequent  fogs  and  the  greater  general  humidity  of  the  atmos¬ 
phere.  Almond  leaves  from  St.  Helena,  Suisun,  and  Acampo,  Cal., 
fail  to  reveal  the  presence  of  G.  circumscissa.  Some  u  shot  hole” 
fungus,  however,  is  injurious  at  Suisun. 

SOME  OF  THE  STOCKS  AFFECTED. 

According  to  Mr.  J.  B.  Ellis,  C.  circumscissa  has  been  found  on  the 
peach  in  Florida  by  Mr.  Calkins.  The  form  affecting  the  almond  and 
that  on  the  peach,  as  found  in  California,  are  doubtfully  distinct.  Peach 
trees  grown  in  close  proximity  to  affected  almond  stocks  may  produce 
fruit  considerably  marked  by  this  fungus.  On  one  peach  many  conidi  a 
were  found.  There  is  evidence  that  this  form  does  not  readily  mature 
spores  on  the  peach,  although  many  points  of  infection  may  be  present. 
Thirty-six  such  points  were  seen  on  one  stunted  peach  an  inch  in  di¬ 
ameter.  The  fungus  produces  on  the  fruit  a  black,  circular,  depressed 
spot,  which  injures  its  appearance,  although  the  decay  does  not  extend 
inward  more  than  one-eightli  of  an  inch.  All  parts  may  be  affected 
and  the  spots  somewhat  resemble  those  produced  on  the  same  fruit  by 
Cladosporium.  The  leaves  of  peach  frees  are  likewise  considerably  af¬ 
fected  by  ■Cercospora.  The  trees  affected  are  only  those  situated  so 
near  diseased  almonds  that  infection  may  occur  by  spores  falling  or 
blowing  from  them.  On  a  portion  of  one  peach  tree  thus  situated  the 
leaves  near  the  almond  were  nearly  destroyed.  (Plate  xi,  Fig.  1.) 
Peach  trees  in  other  portions  of  the  orchard,  even  those  growing  within 
40  feet  of  the  affected  almonds,  were  virtually  free  from  the  disease. 
Leaves  from  peach  grafts  on  almond  stocks  growing  at  Arch  Beach 
showed  the  characteristic  spots,  although  the  conidia  of  Cercospora 
could  not  be  found  on  the  material  received.  These  facts  indicate  that 
some  immediate  source  of  infection  extraneous  to  the  peach  tree  itself 
must  be  present  before  the  tree  will  suffer  from  the  disease.  This  is 
explained  by  the  habits  of  the  fungus  on  peach  leaves.  While  these 
leaves  obtained  near  affected  almond  stocks  are  often  thickly  infested, 
a  single  leaf  sometimes  showing  forty  or  fifty  characteristic  points  of 
infection,  there  are  rarely  more  than  two  or  three  of  these  which  bear 
conidia.  They  are  mostly  sterile  on  both  surfaces  of  the  leaf.  The 
parasite  penetrates  and  lives  within  the  peach  leaf,  producing  its  usual 
effects,  yet  apparently  fails  to  find  the  proper  food  supply  or  other  con¬ 
ditions  required  for  reproduction .  The  fact  that  the  peach  tree  is  usually 
infected  from  the  almond  is  opposed  to  the  view  that  the  Cercospora 
found  on  the  former  is  distinct  from  that  occurring  on  the  latter  in  Cali¬ 
fornia.  Peach  twigs  are  in  rare  instances  infested  by  this  fungus. 
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There  is  evidence  that  prune  leaves  are  affected  when  the  prune  is 
gra fted  to  almond  stock.  Nectarine  leaves  are  also  known  to  be  attacked 
by  Cercosporci  circumscissa.  Leaves  from  two-year-old  nectarine  grafts 
on  diseased  almonds  grown  on  the  place  of  Mr.  Thurston  were  infested. 

GENERAL  AND  SPECIAL  EFFECTS  OF  THE  FUNGUS. 


On  the  almond  tree  the  effects  of  this  parasite  appear  on  the  new  and 
old  wood,  the  leaves,  and  the  nut  husks.  The  most  important  direct 
effects  are  on  the  leaves.  The  indirect  action  of  the  parasite  is  due  to 
this  injury  of  the  foliage.  When  the  foliage  is  seriously  affected  it  falls 
prematurely,  leaving  the  new  wood  partially  ripened  or  immature. 
Where  soil  conditions  will  admit,  a  new  terminal  growth  follows  the 
defoliation.  This  may  be  compared  to  the  renewal  of  peach  foliage  on 
trees  denuded  by  the  u  curl-leaf7’  fungus,  Taphrina  deformans ,  Tul., 
though  the  recovery  and  reclotliing  of  the  almond  is  less  complete. 
Where  the  soil  conditions  are  unfavorable  and  moisture  is  deficient  this 
secondary  growth  does  not  result.  On  the  contrary  the  immature  ter¬ 
minal  wood  becomes  more  or  less  dried  and  dead.  The  following  sea¬ 
son  many  shoots  may  be  broken  with  the  thumb  and  finger.  As  the 
almond  usually  sheds  its  foliage  early  in  the  season  and  before  the  nuts 
have  fallen,  leaving  the  tree  mostly  denuded  during  the  latter  portion 
of  the  summer,  any  hastening  of  the  defoliation  subjects  the  immature 
wood  to  extremes  of  dryness  and  heat.  In  this  respect  there  is  a  con¬ 
trast  between  the  situation  of  the  denuded  almond  tree  and  that  of  the 
peach  tree  defoliated  through  the  action  of  the  leaf  rust,  Puccinia pruni- 
spinoscc ,  P.  In  the  latter  case  the  leaves  fall  late  in  the  season,  after 
the  extremes  of  drought  and  heat  are  moderated  and  the  wood  is  less 
apt  to  become  dry.  The  new  foliage  of  the  almond  becomes  infested 
like  the  spring  foliage,  but  it  is  fresher  and  healthier  than  the  latter  at 
its  fall.  This  arises  largely  from  the  recent  pushing  of  the  growth 
rather  than  through  any  diminution  in  the  virulence  of  the  disease. 

The  trees  and  earth  are  covered  by  millions  of  spores  capable  of  ger¬ 
minating  within  a  few  hours  if  placed  under  proper  conditions  of  moist¬ 
ure.  The  humidity  of  spring  is  favorable  to  germination,  while  the 
spores  are  more  numerous  in  the  fall.  Infested  spots  on  the  twigs  are 
represented  on  Plate  xi,  Figs.  2  and  3.  Fig.  2  is  of  natural  size  and 
represents  new  wood,  while  Fig.  3  is  of  old  wood  enlarged  2J  diameters. 
In  the  former  are  shown  nine  points  of  infection  in  a  little  more  than  2 
inches.  The  tissue  here  involved  is  sharply  defined  at  the  margin; 
and  this  is  in  general  characteristic.  The  circular  portion  of  the  corti¬ 
cal  tissue  often  falls  out,  leaving  scars  or  pits  in  or  through  the  bark  of 
the  twig.  In  other  cases  the  dead  tissue  clings  to  the  twig  by  the  cen¬ 
ter  of  its  inner  surface,  while  the  margin  has  warped  outward,  giving 
the  piece  the  form  of  a  watch  crystal  attached  by  its  convex  surface. 
A  rather  exceptional  ease  is  shown  in  Fig.  3.  This  view  is  sufficiently 
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large  to  show  the  form  of  the  affected  disk  with  its  central  spore  clus¬ 
ters.  The  fact  of  special  interest  here,  however,  is  that  the  tissue  of 
the  branch  is  altered  to  a  considerable  distance  from  the  disk  of  infec¬ 
tion.  This  is  shown  by  the  darkened  outer  side  of  the  twig.  It  is  the 
under  and  more  protected  portion  of  the  branches  which  becomes  most 
thickly  infested  by  the  parasite.  A  branch  one  foot  long  and  three- 
eighths  of  an  inch  in  diameter  bore  twenty  points  of  infection  on  the 
upper  one-third,  while  104  such  infections  were  on  the  lower  two-thirds. 
This  condition  is  common,  and  it  bears  on  the  application  of  sprays  for 
prevention.  The  protection  from  the  heat  of  the  sun  on  the  under  sur¬ 
face  of  limbs  gives  better  conditions  for  germination  and  growth  and 
probably  accounts  for  the  greater  number  of  infections  there. 

Transverse  sections  show  that  the  parasite  sometimes  kills  the 
tissue  of  the  branch  as  far  inward  as  the  cambium  zone  and  xylem  bun¬ 
dles.  Figure  4  of  Plate  xi  represents  such  a  section  magnified  10  diam¬ 
eters.  The  cortical  parenchyma  is  mostly  affected,  but  at  the  center  of 
the  affected  spot  the  parasite  has  destroyed  the  phloem  and  cambium 
tissues,  even  penetrating  slightly  into  the  xylem  rays.  The  fruiting 
bodies  of  the  fungus  are  indicated  at  the  margin  of  the  section  near  the 
center  of  the  infested  spot.  It  can  not  be  doubted  that  twigs  infested 
in  this  manner  at  hundreds  of  places  are  much  injured. 

The  direct  action  of  G.  circumscissa  on  the  nut  is  of  little  or  no  impor¬ 
tance.  It  can  not  penetrate  the  kernel,  and  it  is  only  found  on  the 
husk,  where  the  characteristic  circular  spots  occur. 

The  leaf  of  the  almond  is  the  most  generally  attacked  and  most  seriously 
affected  portion  of  the  tree.  In  the  young  and  tender  leaf,  when  viewed 
by  transmitted  light,  the  recently  infected  tissue  shows  a  yellowish  st>ot 
varying  in  size  according  to  the  state  of  advancement.  This  spot  pre¬ 
sents  at  this  time  a  dark  center.  By  reflected  light  the  center  appears 
light  and  the  margin  dark.  Later  the  sclerotia  or  tubercular  parts  of 
the  fungus  develop,  mostly  within  the  limits  of  the  central  area,  though 
not  confined  to  this  portion,  and  when  the  fascicles  of  conidia  have 
arisen  from  them  there  is  a  blackish  point  within  the  light  center. 
Viewed  as  an  opaque  object  under  a  low  power  these  spore  clusters  are 
of  a  dark  olive-green  color.  When  the  conidia  have  arisen  the  infected 
tissue  often  assumes  quite  a  dark  color  about  its  margin,  which  is  usu¬ 
ally  well  defined  and  nearly  circular.  Under  the  action  of  the  parasite 
the  affected  piece  soon  dries  sufficiently  to  shrink  both  in  thickness  and 
breadth.  The  shrinkage  in  breadth  causes  its  rupture  from  the  sur¬ 
rounding  and  more  or  less  healthy  tissue.  It  soon  becomes  entirely  ex¬ 
cised  and  falls  to  the  ground.  The  opening  left  is  bounded  by  partially 
dead  and  thickened  tissue,  and  it  looks  as  if  made  by  fine  bird  shot. 
The  entire  effect  resembles  that  produced  on  apricot,  prune,  almond, 
peach,  and  other  leaves  by  the  Australian  u  shot-hole”  fungus,  Phyllos- 
ticta  circumscissa ,  Cooke.  It  is  distinguishable,  however,  in  most  cases, 


70 


from  the  effects  of  that  fungus,  even  to  the  naked  eye.  In  many  in¬ 
stances  the  openings  in  the  almond  leaf  are  bounded  by  the  finer  veins 
or  vascular  bundles.  The  midrib  is  rarely  divided  by  Gercospora ,  and 
the  larger  secondary  veins  often  prove  an  obstacle  to  its  extension.  In 
some  instances  cells  are  formed  about  the  infested  tissue  of  these  cir¬ 


cles  apparently  as  a  protective  provision,  and  they  are  perhaps  compar¬ 
able  to  the  transverse  cells  cutting  off  leaf  petiole  and  blade  when  of 
no  further  use  to  the  plant.  More  observations  are  needed  to  determine 
if  this  growth  be  common  or  exceptional.  Where  infection  occurs  near 
the  margin  of  a  leaf  the  opening  left  is  semicircular,  and  resembles  the 
work  of  the  leaf  cutter  bee,  Megachile.  The  outer  effects  of  this  fungus 
on  the  leaf  are  figured  (Plate  xi,  Figs.  1,  5,  6).  Figs.  5  and  6  are  of 
the  almond  leaf,  and  represent  the  greater  part  of  a  leaf  of  natural  size, 
with  a  smaller  portion  enlarged  about  3  diameters.  Fig.  1  is  of  a  peach 
leaf  badly  infested  by  Gercospora ,  also  natural  size. 

We  learn  through  a  study  of  the  leaf  tissues  that  all  portions  are 
involved  in  the  effects  of  Gercospora’  circumscissa.  The  vessels  are  filled 


with  a  reddish,  amorphous,  gum-like  deposit,  the  entire  vascular  bundle 
being  involved  in  the  discoloration.  The  compact  upper  palisade  cells 
are  shrunken  and  wanting  in  chlorophyll  and  amylaceous  material;  and 
this  is  also  true  for  the  lower,  more  openly  arranged  palisade  cells  or 
spongy  parenchyma.  The  cell  walls  are  yellowish,  while  the  cell  lumen 
usually  contains  a  yellowish  granular  deposit  in  greater  or  less  abun¬ 
dance.  So  far  as  observed,  most  of  the  chlorophyll  bearing  cells  have 
their  walls  uninjured. 


DISSEMINATION  OF  THE  DISEASE  AND  PREVENTIVE  MEASURES. 

The  small  circular  pieces  of  diseased  tissue  excised  from  the  leaves 
of  affected  plants  unquestionably  provide  for  a  ready  spread  of  the 
disease.  They  bear  near  the  center  of  one  or  both  surfaces  fascicles  of 
abundant  conidia.  Prior  to  their  fall  from  the  leaf,  these  pieces  of 
tissue  commonly  warp  into  the  form  of  a  watch  crystal  or  even  a  cup. 
Moderately  warped  pieces  are  shown  in  cross  section  in  Figs.  7  and  8, 
of  Plate  xi.  The  margin  of  the  piece  may  warp  either  upward  or  down¬ 
ward,  but  in  either  case  many  fascicles  of  conidia  are  protected  at  the 
center  of  the  concave  surface  from  the  touch  of  most  external  objects. 
The  diameter  of  the  cup-shaped  pieces  varies  from  1  to  6  millimeters,  and 
they  may  protect  from  one  hundred  to  several  hundred  conidia.  The 
spores  arising  from  the  convex  surface  are  soon  freed  and  scattered. 
Those  within  the  conca  vity  are  retained  much  longer  and  until  the  pieces 
m  ay  be  blown  or  carried  by  the  water  of  irrigation  for  long  dist  ances.  Un¬ 
questionably  both  the  minute  size  and  peculiar  shape  of  the  spore-bear¬ 
ing  tissue  greatly  facilitate  the  dissemination  of  spores.  Water  readily 
separates  the  mature  conidia  from  their  conidiophores,  and  in  case  of  a 
light  shower  they  are  freed  and  distributed  over  surrounding  foliage  in 
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vast  numbers.  Mist  or  fogs  are  not  so  apt  to  free  the  conidia,*  but 
these  are  favorable  to  germination. 

It  is,  perhaps,  too  early  to  consider  preventive  measures,  as  thus  far 
no  experiments,  so  far  as  I  am  aware,  have  been  conducted  to  this  end. 
There  are  one  or  two  suggestions,  however,  which  it  may  be  well  to  make 
in  view  of  the  observations  in  the  field  and  laboratory. 

(1)  Let  all  fallen  foliage  be  gathered  from  beneath  infested  trees  and 
burned. 

(2)  Have  the  earth  beneath  the  infested  trees  carefully  and  com¬ 
pletely  turned  under,  the  deeper  the  better. 

It  is  important  that  spray  applications  of  known  fungicides  should 
be  made  with  thoroughness,  both  to  trees  and  soil,  to  the  latter  after 
the  fall  of  the  foliage.  In  applying  sprays  to  the  tree  it  should  be  re¬ 
membered  that  a  great  majority  of  the  spores  of  Cercospora  eircumscissa 
are  produced  on  the  under  surface  of  the  leaves  and  branches. 

OBSERVATIONS  ON  THE  PARASITE. 

The  microscopical  study  of  Cercospora  eircumscissa  reveals  much 
variation  in  form  and  habit.  There  are  presented,  by  means  of  the  cam¬ 
era  lucida,  some  of  the  variations  observed  in  the  production  and  form 
of  its  conidia.  .  There  are  also  given  numerous  figures  showing  the 
characteristic  but  greatly  varying  habit  of  germination.  (Plate  xii.) 

The  conidia  vary  both  in  length  and  form.  They  are  from  1  to  6  or 
7  celled;  mostly  2  to  5  celled.  The  distal  one-fourth  to  one-half  is 
usually  reduced  in  transverse  diameter  and  the  cells  are  longer  than 
those  of  the  proximal  portion.  Toward  the  base  of  the  conidium  the 
cells  are  often  somewhat  distended  at  the  equator.  This  gives  the 
basal  half  a  slightly  undulating  outline  from  septum  to  septum.  The 
width  of  the  distal  end  varies  between  3  p  and  4  p,  while  the  greatest 
breadth  taken  toward  the  base  varies  between  4  p  and  6  p.  The  basal 
cell  contracts  rather  abruptly  toward  the  end,  to  a  transverse  diameter 
about  equal  that  of  the  distal  end  of  the  conidium.  The  length  of  the 
conidium  is  found  to  vary  according  to  certain  favorable  or  unfavorable 
conditions  of  growth.  The  most  common  variation  is  between  22  p 

*  The  formation  and  attachment  of  the  conidia  are  examined  with  difficulty  in 
water.  When  a  section  hearing  conidia  is  placed  in  water  the  spores  become  free. 
This  may  be  avoided  by  placing  the  sections  upon  the  slide  nearly  dry  and  afterwards 
moistening  them  gradually  by  breathing  beneath  the  cover  glass.  The  condensed 
vapors  soon  gather  about  the  conidia  and  answer  the  purpose  of  a  water  mount  in 
the  transmission  of  light  rays,  while  the  conidia  remain  attached  to  their  conidio- 
pliores.  Glycerine  or  water  may  afterwards  be  run  under  the  cover  glass  with  much 
greater  safety.  When  profile  views  of  attached  .conidia  are  desired  it  is  convenient 
to  cement  the  back  of  the  spore-bearing  leaf  tissue  to  a  section  of  cork  2  millime¬ 
ters  in  thickness.  When  dry  the  cork'  serves  as  a  firm  support  in  sectioning;  and, 
owing  to  its  thickness,  it  insures  that  the  section  shall  lie  so  that  the  desired  pro¬ 
file  view  is  obtained.  The  cork  is  removed  by  running  water  over  the  sections  and 
then  teasing  them  with  a  fine  brush. 
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and  04  //,  but  in  many  measurements  I  found  conidia  from  20  pi  to  106  pi 
in  length.  One  hundred  measurements  gave  an  average  of  40.0  pi. 
The  conidia  have  a  straight  or  variously  curved  form,  and  even  bifur¬ 
cate  examples  occur.  They  are  often  enlarged  upon  one  side,  and  it  is 
common  to  find  their  course  quite  angular  in  places.  Instances  are 
observed  where  projections  extend  out  laterally  much  as  when  germi¬ 
nating,  although  these  projecting  cells  have  heavy  walls  like  the  re¬ 
mainder  of  the  conidium.  Not  infrequently  the  basal  cell  is  pyriform. 
The  walls  of  the  conidium,  as  well  as  the  transverse  septa,  are  mostly 
about  J  pi  in  thickness,  distinct,  yellowish,  and  firm.  The  cell  contents 
are  of  a  clear  yellowish  color  and  finely  granular.  When  the  conidium 
has  been  in  water  for  a  few  hours  the  cell  contents  become  more  dis¬ 
tinct,  and  what  seem  like  small  oil  drops  appear  and  becomes  aggre¬ 
gated  at  or  near  the  ends  of  the  cell.  This  is  the  first  step  in  the  proc¬ 
ess  of  germination. 

In  germination  the  contents  of  the  individual  cells  of  the  conidium 
press  toward  the  ends.  There  appears  near  either  end  of  the  cell  a 
number  of  small,  yellowish,  refractive  bodies  resembling  oil  drops. 
These  may  also  be  distributed  through  the  entire  cell,  although  most 
abundant  at  the  ends.  The  general  contents  of  the  cells  become  more 
distinct.  Through  endosmose  the  cell  soon  grows  turgescent,  and  by 
the  pressure  towards  the  ends  the  walls  become  distended,  leaving  the 
equator  of  the  cell  with  a  less  diameter  than  the  ends.  This  is  a  direct 
change  of  the  condition  in  the  cell  prior  to  the  first  steps  in  germina¬ 
tion.  At  the  ends  of  the  conidium  the  enlargement  may  become  almost 
knob  like  before  any  germ  tube  is  evident.  At  the  extremes  of  the 
cells  about  to  develop  tubes,  the  protoplasmic  contents  become  fine 
and  clear,  while  the  cell  wall  at  these  points  soon  disappears,  and 
growth  begins  by  the  pushing  out  of  the  tube  or  liypha.  In  a  large 
number  of  germinating  conidia  observed  at  various  times,  the  germ 
tube  has  nearly  always  arisen  directly  from  the  end  of  the  cell  or  from 
the  angle  between  the  cell  wall  and  septum.  In  comparatively  few  cases 
germination  takes  place  directly  from  the  side  of  the  cell.  While  the 
cell  contents  are  being  arranged  preparatory  to  germination  the  entire 
conidium  is  often  seen  to  be  passing  through  a  new  stage  of  develop¬ 
ment.  It  curves  to  one  side  in  such  a  manner  as  to  allow  the  individual 
cells  of  which  it  is  composed  to  partially  divide  from  one  another.  In 
many  cases  this  process  of  division  is  not  carried  further  than  to  allow 
the  separating  cells  to  assume  a  position  at  right  angles  to  each  other, 
thus  leaving  the  newly  separated  ends  of  each  exposed.  Though  only 
a  portion  of  the  cells  become  wholly  separate  in  slide  cultures,  it  is 
probable  that,  were  the  germ  tubes  to  penetrate  a  natural  substratum, 
these  half  divided  cells  would  separate.  It  is  interesting  to  note  what 
advantages  may  arise  from  this  strange  turning  to  one  side  of  the  parts 
of  the  conidium.  In  the  first  place  it  exposes  a  new  and  tender  cellu¬ 
lose  wall  at  the  end  of  the  dividing  cells,  admitting  of  an  easy  protru- 
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sion  of  the  germ  tube.  It  also  provides  that  eaeli  germ  tube  shall  be 
directed  at  an  augle,  often  a  right  angle,  to  the  direction  taken  by  that 
of  its  fellow  cell,  insuring  different'  points  of  infection.  In  case  of  the 
entire  division  of  the  cells  of  the  conidium,  still  another  aid  to  imme¬ 
diate  dissemination  is  obtained.  In  one  instance  a  germ  tube  was  seen 
which  originated  from  a  second  or  inner  cell,  passed  through  the  septum 
to  the  terminal  cell  and  out  at  the  end  of  the  latter.  (Plate  xii,  Pig.  23.) 
The  germ  tubes  in  moist  cultures  grow  out  into  long  mycelial  hyplue, 
which  at  an  early  stage  appear  destitute  of  septa,  but  when  older  the 
septa  become  distinct  and  often  quite  near  together.  The  contents  of 
the  new  hyplue  are  quite  clear  and  finely  granular.  The  branches  are 
not  very  abundant,  but  moderately  so  in  some  cases.  They  mostly 
arise  at  right  angles  to  the  parent  liypha.  The  thickness  of  the  parent 
hyplue  is  well  maintained  through  their  length,  although  diminishing 
slightly  to  the  end.  There  are,  however,  some  cases  where  the  hyplue 
are  enlarged  or  contracted  at  various  points  in  their  course.  Oonidia 
recently  matured  germinate  in  moist  cultures  very  readily  after  a 
period  of  three  or  four  hours $  those  having  been  matured  several 
weeks  germinate  more  irregularly  and  slowly. 

The  mycelium  within  the  host  plant  is  composed  of  hyplue  very  simi¬ 
lar  to  those  of  germinating  spores.  At  points  adjacent  to  the  spore 
clusters  the  hyplue  are  apt  to  make  more  or  less  abrupt  turns,  and  at 
the  angles  they  are  sometimes  considerably  swollen.  While  culture 
hypliae  are  rarely  more  than  4  yu  in  thickness,  often  considerably  less, 
those  near  forming  spore  clusters  in  the  leaf  may  reach  5  jj.  in  thick¬ 
ness  or  even  more.  As  the  hyplue  branch  and  grow  through  the  tissue 
of  the  leaf  their  thickness  is  reduced  till  those  distant  from  the  spore 
clusters  are  very  fine.  In  general  the  hyplue  vary  in  thickness  from  3 
to  5  ju.  They  have  been  seen  in  all  the  tissues  of  the  leaf,  and  nearly 
always  occupy  the  intercellular  spaces.  They  are  seen  to  wind  among 
the  cells  of  the  palisade  tissue,  in  some  cases  going  directly  down  be¬ 
tween  those  cells  to  the  more  loosely  arranged  palisade  tissue  or  spongy 
parenchyma  as  the  case  may  be.  I  have  seen  numerous  hyphse  in  the 
epidermal  cells,  and  one  liypha  passed  for  a  considerable  distance,  from 
cell  to  cell,  through  the  epidermis.  The  finer  vegetative  hyplue  are 
quite  clear  and  are  not  easily  distinguished,  while  their  septa  are  seen 
with  much  difficulty.  The  larger  hyplue  are  more  distinctly  septate 
and  the  finely  granular  contents  are  rather  indistinct.  The  walls  are 
distinct  under  an  enlargement  of  500  to  800  diameters. 

At  or  near  the  center  of  the  affected  leaf  tissue  the  mycelial  hyplue 
become  grouped,  either  within  the  epidermal  cells  or  just  below  them. 
Here  is  formed  a  tubercular  mass  of  heavy- walled  cells,  giving  rise  to 
erect  thick- walled  hyplue  or  conidiophores.  The  tubercular  mass  when 
soaked  for  several  days  in  water  may  be  pressed  and  teased  apart,  so 
as  to  show  that  it  is  a  compound  body  made  up  of  groups  of  thick -walled 
storage  cells  supported  upon  a  single  liypha  of  the  mycelium,  These 
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thick  cells  give  rise  to  from  1  to  0  or  more  conidiophores.  I  have  figured 
the  tubercular  mass  and  several  of  the  component  groups  of  cells  with 
their  single  hyplwe  and  varying  number  of  conidiophores.  (Plate  xin, 
Figs.  1-7.)  The  compound  tubercular  masses  vary  greatly  in  size,  usu¬ 
ally  3  to  15  in  diameter.  The  number  of  conidiophores  arising  from 
them  commonly  varies  from  20  to  50,  but  I  have  seen  two  well- developed 
conidiophores  issuing  alone  from  a  stoma  and  having  a  well-defined  tu¬ 
bercular  base,  with  at  least  two  distinct  mycelial  liyplue  springing  from 
it.  It  is  also  common  to  find  a  greater  number  than  50  conidiophores 
in  one  fascicle. 

The  fascicle  of  conidiophores  pushes  through  the  epidermis,  or,  in 
some  cases,  through  a  stoma.  The  cuticle  is  raised,  pierced,  and  broken 
by  the  pressure,  and  the  conidiophores  arise  to  a  height  of  14-13  jx  or 
more.  The  walls  of  these  conidiophores  are  rather  thick,  but  not  as 
dark  in  color  as  they  afterwards  become.  The  conidiophore  may  be 
simple  with  the  basal  part  somewhat  swollen,  or  it  may  be  more  or  less 
twisted  and  curved.  It  is  common  to  find  the  distal  end  sharply  bent 
to  one  side  and  then  turned  upward,  giving  a  shouldered  form.  Where 
this  is  repeated  it  forms  a  dentate  end.  I  have  seen  at  least  five  such 
irregularities  in  one  conidiophore.  From  the  tip  of  this  straight,  curved, 
shouldered,  or  toothed  conidiophore  arises  the  conidium  already  de¬ 
scribed.  For  stages  in  the  growth  of  the  conidium  see  Plate  xi,  Figs. 
9-17.  In  some  cases  two  conidia  have  been  seen  attached  to  the 
conidiophore  at  the  same  time.  One  arose  from  the  curved  tip,  and 
the  other  from  the  shoulder  of  the  conidiophore.  From  the  number  of 
curves  made  by  the  conidiophore  it  appears  probable  that  several  suc¬ 
cessive  conidia  are  sometimes  produced  upon  them.  In  transverse 
diameter  the  conidiophore  varies  between  3  jx  and  5  yu,  but  when  should¬ 
ered  the  tip  is  much  reduced.  The  fascicles  may  be  at  first  made  up 
of  slightly  curving  and  mostly  tapering  conidiophores.  They  may  pre¬ 
sent  a  mingling  of  the  curved,  shouldered,  and  toothed  conditions,  or 
else,  especially  when  old,  wholly  composed  of  the  shouldered  and  toothed 
forms.  The  matured  conidiophore  is  capable  of  sending  from  its  ex¬ 
tremity  a  secondary  growth  in  cases  where  much  moisture  is  present. 
This  new  growth  takes  the  form  of  a  tubular  prolongation,  and  in  some 
cases  observed  it  has  produced  terminal  conidia.  In  one  instance  two 
conidia  were  attached  to  this  secondary  prolongation.  The  wall  of 
this  secondary  growth  is  lighter  in  color  than  the  basal  matured  por¬ 
tion.  As  shown  in  Fig.  8,  Plate  xiii,  these  secondary  growths  become 
shouldered  as  with  the  matured  basal  part.  They  become  septate,  and 
are  separated  from  the  base  by  a  distinct  septum.  The  mature  conidio¬ 
phores  may  also  become  sparsely  septate.  The  attachment  of  the  conid¬ 
ium  to  the  conidiophore  is  very  unstable.  In  some  cases  there  is  a 
membrane  between  the  mature  conidium  and  its  conidiophore,  which 
resembles  a  broad  and  short  sterigma  (Plate  xi,  Figs.  17  and  18). 
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EXPLANATION  OF  PLATES. 
Plate  XI. 


Fig. 


1.  Peach  leaf  infested  by  Cercospora  circumscissa,  Sacc.,  natural  size  and  show¬ 

ing  about  forty-live  points  of  infection.  The  circular  pieces  of  dead  tissue 
have  fallen  out  in  several  places.  The  leaf  was  taken  in  October  from  a 
tree  immediately  adjoining  a  badly  infested  almond  tree.  Orchard  of  J. 
S.  Baldwin,  Orange,  Cal. 

2.  Almond  twig,  new  growth,  infested  by  C.  circumscissa,  Sacc.  From  orchard 

of  J.  S.  Baldwin,  Orange,  Cal.  Natural  size. 

3.  Almond  twig,  old  wood  ( ?),  magnified  2^  diameters ;  a,  the  oval  disk  of  tis¬ 

sue  killed  by  the  fungus;  b,  central,  lighter,  eonidia-bcaring  portion;  c, 
the  fascicles  of  conidiopliores ;  cl,  d,  large  portion  of  the  side  of  the  twig, 
probably  indirectly  killed  by  the  fungus. 

4.  Transverse  section  through  an  almond  twig  partially  killed  by  C.  circum¬ 

scissa,  Sacc.,  enlarged  16  times;  a,  pith  cells;  b,  xylem  and  xylein  rays;  c, 
phloem  and  phloem  rays;  d,  cortical  parenchyma;  e ,  epidermis;  /,  corti¬ 
cal  parenchyma  killed  by  the  parasite;  g,  fruiting  bodies  of  the  parasite; 
li,  cambium  tissue  and  xylem  rays  destroyed. 

5.  Almond  leaf  affected  by  the  fungus,  natural  size. 

6.  Small  portion  of  an  affected  almond  leaf,  magnified  3J-  diameters;  a,  disk 

affected  by  the  fungus;  b,  somewhat  lighter,  conidia-bearing  center;  c, 
crescent-shaped  space  left  by  the  shrinking  of  the  infected  tissue ;  cl  and 
e,  spaces  where  the  tissue  has  been  excised  through  the  action  of  the  para¬ 
site. 


7-8.  Transverse  section  of  an  affected  spot  in  an  almond  leaf,  showing  the  curv¬ 
ature  of  the  tissue  and  the  contained  and  protected  fruiting  bodies. 

9-17.  Conidia  and  conidiopliores,  the  former  in  various  stages  of  growth.  The 
conidium  at  Fig.  17  is  mature  and  separating  from  its  conidiophore,  show, 
ing  at  its  base  a  vesicular  membrane  or  sterigma  occasionally  observable. 
A  large  number  of  conidiopliores  of  many  forms,  the  straight,  shouldered- 
curved,  and  more  or  less  dentate  forms  are  here  shown. 

18-29.  Various  forms  of  mature  conidia,  from  those  of  2  cells  (Fig.  26)  to  those  of  5 
cells  (Figs.  23  and  27).  One  bifurcate  conidium  is  shown  in  Fig.  29. 

30.  Section  of  infested  almond  leaf,  showing  the  fascicle  of  conidiopliores  rest¬ 
ing  on  an  indistinct,  tubercular  base,  from  which  arise  at  least  two  hyphm. 
The  cells  of  the  leaf  are  much  shrunken  and  some  of  them  are  out  of  place, 
owing  to  the  efforts  made  to  free  the  mycelium  from  the  tissue. 


Plate  XII. 


Figs.  1-3.  Conidia  of  C.  circumscissa  prior  to  germination;  a,  enlarged  extremities  of 
the  spores  prior  to  germination,  and  showing  the  clear  spot  seen  before 
the  pushing  out  of  the  germ  tube. 

4.  Conidium  of  4  cells  with  newly  formed  germ  tubes  at  a  a. 

5-9.  Conidia  of  2,  4,  and  5  cells,  with  one  or  more  germ  tubes,  unbranched  and 
of  various  lengths.  Figs.  6-9,  a,  show  the  gathering  of  the  cell  contents 
at  the  ends  of  the  cells  and  the  numerous  refractive  bodies  found  there 
at  the  time  of  germination  or  before. 

10.  Conidium  of  5  cells  after  germination  from  the  end  cells;  a,  retracted  con¬ 

dition  of  the  equatorial  portion  of  the  cells  just  prior  to  germina  tion. 

11.  Conidium  of  5  cells  with  2  germ  tubes;  a,  a  germ  tube  arising  from  the 

central  cell  at  the  angle  between  the  lateral  wall  and  the  transverse 
septum. 


Figs.  12. 
13. 


14-16. 


17. 

18. 


19. 

20. 


Conidium  of  4  cells  and  3  germ  tubes;  a  and  b,  germ  tubes  arising  directly 
from  the  side  of  the  conidium. 

Conidium  of  3  cells  and  2  germ  tubes;  a,  b,  branches  arising  from  a  germ 
tube  near  its  base. 

Three  conidia  previous  to  germination;  turning  in  part  to  one  side,  and 
thus  nearly  separating  the  cells  and  causing  them  to  stand  at  an  angle 
to  each  other;  a,  a,  a,  points  in  the  partly  separated  cells  where  the  cell 
wall  is  not  hardened  and  where  the  germ  tubes  usually  arise. 

Conidium  of  3  cells  having  2  germ  tubes  with  its  cells  turned  to  one  side, 
admitting  of  the  germination  of  the  central  cell  from  the  septum. 

Conidium  of '4  cells;  a,  2  cells  turned  at  right  angles  to  the  remaining  2; 
c,  the  outer  cells  of  both  a  and  c  have  already  germinated;  d,  points 
where  the  germ  tubes  of  the  two  interior  cells  should  push  out,  the  tube 
from  one  of  these  having  already  appeared,  b. 

Conidium  of  3  cells  and  4  germ  tubes,  a,  b,  c,  d;  a ,  germ  tube  arising  from 
the  inner  end  of  a  terminal  cell. 

A  5-celled  conidium  with  two  long,  unbranclied  germ  tubes  extending  at 
right  angles  to  each  other. 


21.  A  conidium  of  3  or  4  cells  having  3  rather  long,  unbranched  germ  tubes. 

22.  A  conidium  of  3  cells  and  3  germ  tubes. 

23.  Interior  germination.  An  inner  cell  has  pushed  out  a  germ  tube,  a,  into 

and  through  the  end  cell  of  the  conidium. 

24.  Conidium  with  several  germ  tubes,  some  septate  and  some  br.  ‘ched. 
25,26.  Conidia  showing  septate  germ  tube  and  branch.  25,  a ,  septa;  26,  a, 

branch. 

27.  Conidium  with  germ  tube,  showing  many  septa  and  branches,  e,  branches. 
Germinations  obtained  in  moist  cultures.  All  figures  enlarged  800  diameters. 


Plate  XIII. 


Fig.  1.  Conidiophores  of  Cercospora  circumscissa,  Sacc. ;  a ,  tubercular  mass  of  thick- 
walled  cells  just  beneath  the  cuticle  of  the  affected  almond  leaf,  d,  sup¬ 
ported  by  the  mycelium,  c,  and  bearing  the  conidiophores,  b. 

2.  Two  mycelial  hyphte,  a,  a,  connected  with  the  thick-walled  storage  cells,  b, 
supporting  the  conidiophores,  c. 

3-7.  Various  portions  of  the  conidia-bearing  organs,  similar  to  those  of  Fig.  2; 
letters  as  in  Fig.  2. 

8.  a,  First  conidiophores,  with  dark  heavy  wall ;  b,  a  secondary  or  later  growth 

from  a,  which  is  shouldered,  c,  and  bears  at  the  curved  tip  a  forming  co¬ 
nidium,  d;  e,  septum. 

9.  Secondary  conidiophores,  a,  b,  bearing  conidia,  c,  d;  e,f,  points  of  attach¬ 

ment  of  two  conidia  to  the  single  conidiophore ;  /,  shouldered  attachment; 
c,  special  attachment. 

10.  Fascicle  of  conidiophores,  a,  having  thick  dark  walls  and  mostly  shouldered 

or  curved,  with  a  secondary  terminal  growth,  b.  This  terminal  growth 
may  or  may  not  be  septate  beyond  its  point  of  origin,  and  is  most  com¬ 
monly  produced  where  there  is  much  moisture. 

11.  Upper  view  of  conidiophores. 

12.  An  old  fascicle  of  conidiophores,  showing  the  twisted  and  distorted  forms 

which  they  often  take  after  having  produced  conidia. 

13.  Fascicle  of  conidiophores,  a,  with  numerous  attached  conidia,  b.  This 

shows  that  the  distal  portion  of  the  conidium  is  that  having  the  reduced 
diameter. 

All  figures  from  nature.  Figs.  1-6  and  8-12  magnified  800  diameters  j  Figs,  7 
and  13  magnified  600  diameters. 
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Plate  XIV. 

An  almond  grove  near  Orange,  Cal.,  prematurely  stripped  of  leaves  during  July, 
1891,  through  the  action  of  Cercospora  circumscissa  Sacc.,  combined  with  the  lack  of 
sufficient  moisture.  Many  terminal  twigs  of  last  year’s  growth  are  dead  and  dry. 
From  photograph,  August  5,  1891. 


SUGGESTIONS  IN  REGARD  TO  THE  TREATMENT  OF  CERCOSPORA 

CIRCUMSCISSA. 

By  B.  T.  Galloway. 

■  As  stated  by  Mr.  Pierce,  no  experiments  of  consequence  looking  to¬ 
ward  the  prevention  of  the  disease  under  consideration  have  been  made 
in  this  country.  Some  work,  however,  along  this  line  has  been  under¬ 
taken  in  Australia,  while  a  number  of  diseases  of  a  similar  nature  are 
successfully  treated  every  year  in  the  eastern  part  of  the  United  States. 
Prom  these  facts  and  from  the  life  history  of  the  fungus  causing  the 
almond  disease,  which  Mr.  Pierce  has  so  fully  set  forth,  we  are  able  to 
make  some  suggestions  in  regard  to  treatment.  In  the  first  place  it 
must  be  borne  in  mind  that  the  foliage  of  the  almond  and  peach  is  easily 
injured  by  both  fungicides  and  insecticides.  Bordeaux  mixture,  which 
we  use  successfully  in  combating  various  diseases  of  the  pear,  cherry, 
and  quince,  and  which  never  injures  the  foliage  of  these  plants,  under 
certain  conditions  has  been  known  to  sometimes  kill  the  leaves  of  peach 
trees  and  even  in  some  cases  to  destroy  young  wood,  fruit,  and  dowers. 
In  our  experience  the  ammoniacal  solution  of  copper  carbonate  has 
proved  the  safest  and  best  fungicide  for  the  peach  and  almond.  The 
formula  we  shall  adopt  in  all  our  work  the  coming  season  is  as  fol¬ 


lows  : 

Copper  carbonate . ounces . .  5 

Aqua  ammonia  (26°) . pints..  3 

Water . gallons..  45 


The  copper  carbonate  should  be  placed  iu  an  ordinary  wooden  pail 
and  just  enough  water  added  to  make  a  thick  paste.  Then  pour  in  the 
ammonia  and  stir  until  all  the  copper  is  dissolved.  If  3  pints  of  am¬ 
monia  is  not  enough  to  thoroughly  dissolve  all  the  copper  add  a  suf¬ 
ficient  quantity  to  bring  about  this  result.  When  completely  dissolved 
pour  the  copper  solution  into  a  barrel  holding  40  or  45  gallons,  thenlill 
the  barrel  with  water.  Where  there  are  a  large  number  of  trees  to 
treat  we  lind  it  very  convenient  to  prepare  the  concentrated  ammoniacal 
solution  in  advance.  This  can  be  done  at  leisure,  taking  care  always 
to  put  the  liquid  into  a  tightly  corked  jug  or  demijohn  as  soon  as  it  is 
made.  When  ready  to  spray  take  the  concentrated  fluid  into  the  held 
and  for  every  three  pints  add  45  gallons  of  water. 

In  order  to  protect  the  foliage  from  the  attacks  of  the  Cerco.spora  it 
would  probably  be  best  to  begin  the  application  of  the  jiumoniacal  so- 
16788—^0.  2—2 
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lution  just  as  soon  as  the  leaves  appear.  A  second  application  should 
be  made  in  ten  or  twelve  days,  followed  by  a  third  two  weeks  later.  It 
is  possible  that  three  applications  would  hold  the  disease  in  check. 
Doubtless  six  or  seven  sprayings  would  be  better  and  would  pay  in  the 
end;  three  sprayings  should  be  made  as  directed  above,  the  others 
thereafter  at  intervals  of  two  weeks.  For  applying  the  solution  a  good 
strong  force  pump  provided  with  two  lengths  of  discharge  hose  and  two 
spraying  nozzles  is  necessary.  Any  good  force  pump  will  answer,  pro¬ 
viding  it  is  light  and  strong  and  the  working  parts  are  made  of  brass. 
We  usually  mount  the  pump  on  a  barrel  and  attach  two  pieces  of  one- 
fourth  inch  cloth  insertion  hose,  each  about  15  feet  Jong.  At  the  end  of 
each  hose  we  fasten  an  improved  Yermorel  nozzle.  About  2  feet  of 
the  hose  is  then  wired  to  a  piece  of  cane  fishing  rod,  8  or  10  feet  long, 
allowing  the  nozzle  to  project  an  inch  or  two  beyond  the  pole.  The 
barrel  and  pump  are  then  placed  in  a  wagon  while  a  man  standing  on 
the  ground  at  each  side  of  this  outfit  manages  the  nozzles.  Another 
man  stands  in  the  wagon  and  in  addition  to  looking  after  the  horses 
does  the  pumping.  By  means  of  the  long  hose  and  poles  the  spray  may 
be  quickly  directed  over  a  tree  on  each  side  of  the  wagon.  Two  trees 
being  sprayed  in  this  way  the  horses  are  driven  opposite  two  more  trees 
when  the  spraying  is  again  repeated.  In  this  way  a  large  orchard  may 
be  treated  in  a  comparatively  short  time. 

For  trees  from  12  to  15  feet  high  it  will  require  about  1  gallon  of 
the  solution  for  each  application.  With  an  apparatus  such  as  we  have 
described  a  tree  may  be  sprayed  in  one  and  a  half  or  two  minutes.  Es¬ 
timating  the  cost  of  the  team  and  men  at  $6  per  day,  the  copper  car¬ 
bonate  and  ammonia  at  40  and  8  cents  per  pound  respectively,  each 
tree  should  be  sprayed  six  times  for  10  or  15  cents.  The  cost  may  be 
still  further  reduced  by  making  the  copper  carbonate  at  home.  Direc¬ 
tions  for  doing  this  were  published  by  us  in  Farmers’  Bulletin  Ho.  4, 
but  for  the  benefit  of  Californians  who  may  not  have  seen  this  publica¬ 
tion,  we  give  below  the  formula : 

% 

In  a  tub  or  barrel  dissolve  6  pounds  of  copper  sulphate  in  hot  water.  In  another 
suitable  vessel  dissolve  7  pounds  of  sal  soda  in  hot  water.  When  the  two  solutions 
are  cool,  pour  the  second  slowly  into  the  first,  then  add  water  until  the  tub  or  half 
barrel  is  full.  Stir  the  solution  thoroughly  and  let  it  stand  for  twenty-four  hours, 
then  siphon  oft  the  clear  liquid  and  add  fresh  water.  Stir  again,  and  again  allow  the 
solution  to  stand  twenty-four  hours ;  siphon  off  the  clear  liquid  as  before,  then  re¬ 
move  and  dry  the  sediment,  which  is  carbonate  of  copper.  Using  the  above  quanti¬ 
ties  of  copper  sulphate  and  sal  soda  there  will  be  formed  24  pounds  of  copper  carbonate. 
Sal  soda  sells  at  wholesale  for  14  cents  per  pound,  so  that  on  this  basis  the  necessary 
chemicals  to  make  24  pounds  of  copper  carbonate  will  cost  46^-  cents,  or  18f  cents  for 
1  pound.  The  usual  wholesale  price  for  this  chemical  is  40  cents  per  pound. 

It  will  be  seen  that  it  will  not  be  costly  or  difficult  to  carry  out  the 
foregoing  suggestions.  It  is  to  be  hoped,  therefore,  that  the  treatment 
will  be  tried  at  least  sufficiently  to  obtain  some  definite  information  on 
the  subject. 
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CLUB-ROOT  IN  THE  UNITED  STATES. 

By  A.  C.  Eycleshymer. 


(Plates  XV.  XVI.) 

Since  the  disease  club-root  is  forcing  itself  more  and  more  upon 
the  attention  of  American  agriculturists,  it  is  of  the  utmost  importance 
that  all  the  facts,  at  present  known,  concerning  this  destructive  dis¬ 
ease  should  be  brought  together,  that  the  best  means  for  its  prevention 
may  be  suggested.  With  this  end  in  view,  a  series  of  inquiries  was 
addressed  by  the  writer  in  1889,  to  practical  gardeners  throughout  the 
United  States,  and  also  to  the  officers  of  experiment  stations  and  others 
likely  to  be  able  to  give  information  regarding  distribution,  cause, 
remedies,  etc.  At  the  same  time  experiments  were  carried  on  in  the 
hothouse,  seedlings  of  cabbages  and  turnips  being  raised  under  con¬ 
ditions  favorable  for  the  development  of  the  parasite  and  infected  by 
mixing  portions  of  diseased  turnips  with  the  soil.  The  correspondence 
and  experiments  were  continued  during  two  seasons.  The  results  are 
communicated  in  the  following  preliminary  report,  as  the  work  for  the 
present  has  been  interrupted,  so  that  the  series  of  experiments  under¬ 
taken  can  not  be  completed. 

The  origin  of  the  disease  is  not  known.  Its  existence  in  Scotland 
was  first  detected  in  1780,  but  little  damage  was  caused  until  1820. 
This  is  the  earliest  knowledge  we  have  of  the  disease.  .  It  is  at  present 
known  in  England,  Scotland,  and  Ireland,  as  ambury,  anbury,  hanbury, 
and  fingers-and-toes.  In  Russia,  kapoustnaja  kila.  Germany,  kolil- 
hernie.  Belgium,  vingerziekt.  France,  maladie  digitoire.  In  the 
United  States  it  is  known  by  the  various  names,  club-foot,  club-root, 
clump-foot,  and  clubbing. 

Its  distribution  in  the  United  States  is  quite  difficult  to  ascertain. 
There  is  no  doubt,  however,  that  its  stronghold  at  present  is  in  the  New 
England  and  Middle  States,  especially  in  Connecticut,  Rhode  Island, 
Massachusetts,  New  Jersey,  Delaware,  and  in  the  southeastern  portions 
of  New  York  and  Pennsylvania.  From  this  region  it  ha$  extended  south¬ 
ward  through  Maryland  and  Virginia  to  the  Carolinas.  The  disease 
has  occurred  in  Missouri,  Illinois,  Wisconsin,  Iowa,  and  Michigan. 
Beyond  the  regions  just  named  there  is  not  sufficient  evidence  of  its 
appearance. 

The  amount  of  damage  caused  by  the  disease  is  enormous.  Woronin 
estimates  the  loss  in  the  vicinity  of  St.  Petersburg,  Russia,  for  the  year 
1876,  at  $225,000.  In  the  United  States,  wherever  the  disease  is  prev¬ 
alent,  it  is  considered  one  of  the  worst  enemies  of  the  market  gar¬ 
dener,  destroying  in  many  cases  the  entire  crop. 

The  plants  affected  are  for  the  greater  part  confined  to  the  genus 
Brassica ,  including  the  cabbage,  cauliflower,  turnip,  and  rutabaga.  Hal- 
sted  has  recently  described  it  as  occurring  on  the  radish.  In  Russia  it 
also  affects  the  genera  Matthiola  and  Iberia. 
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The  disease  attaeks  the  young  seedlings  and  generally  shows  itself 
in  from  three  to  live  weeks.  It  is  lirst  indicated  externally  by  the  so- 
called  “flagging”  of  the  leaves.  The  chlorophyll  no  longer  shows  the 
dark  green  color  characteristic  of  perfectly  healthy  plants,  but  a  lighter 
and  yellowish  tinge.  Upon  examining  the  roots  of  the  plants  thus 
affected  there  are  found  tubercular  outgrowths  or  excrescences  vary¬ 
ing  in  size,  according  to  age,  from  those  scarcely  distinguishable  to 
those  ten  or  twelve  times  the  diameter  of  the  normal  root.  These 
swellings  seem  to  be  confined  exclusively  to  roots,  never  occurring  on 
the  stem  or  leaves. 

Under  the  various  names  by  which  the  disease  is  known  probably 
many  tubercular  swellings  have  been  described  which  bear  no  relation 
to  true  club-root.  Buckman7,*  for  example,  says:  “Every  field, 
whether  of  parsnips,  carrots,  or  turnips,  will  contain  roots  affected  with 
finger- and-toe,”  and  claims  this  to  be  a  reversion  to  their  original  wild 
form,  but  he  has  evidently  given  a  description  of  the  digitate  appear¬ 
ance  as  distinguished  from  the  smooth  unbranched  condition  of  well- 
developed  specimens. 

So  closely  do  the  characteristics  resemble  those  present  on  the  roots 
of  the  potato,  tomato,  and  parsnip  caused  by  a  nematode  that  one 
would  consider  them,  from  a  mere  casual  examination,  to  be  identical. 
In  speaking  of  these  galls  Atkinson3  says:  “In  external  appearance 
the  enlargements  of  the  roots  of  the  Crucifer*,  which  are  called  club¬ 
foot,  very  much  resemble  the  root  galls.  Unless  one  was  pretty  cer¬ 
tain  of  the  locality  from  which  the  diseased  specimens  came,  it  would 
be  venturesome  to  undertake  to  say  whether  it  was  root  gall  or  club¬ 
foot.” 

Another  form  of  tubercular  swelling  is  that  found  on  various  speci¬ 
mens  of  Leguminos*  (clover,  beans,  peas,  vetches,  etc.)  described  by 
Ward32,  Brunchorst6,  Schindler28,  Tschirch3,  Prazmowski23,  Beijerinck4, 
and  others.  Since  there  i  s  coi  1  sider able  variation  on  the  roots  of  different 
species,  there  might  arise  some  difficulty  in  distinguishing  these  from 
club-root.  Seignette  has  recently  described  swellings  probably  due  to 
variation  of  temperature.  The  fact  that  various  forms  of  excrescences 
on  roots  are  plainly  due  to  widely  different  causes  indicates  the  neces¬ 
sity  of  discrimination  in  order  to  avoid  confusion. 

Careful  examination  of  the  outgrowths  occurring  on  the  roots  and 
rootlets  of  the  genus  Brassica  show  the  elongated,  fusiform  swelling  to 
be  more  characteristic  of  those  occurring  on  the  cabbage  (Plate  xv, 
Eig.  1),  while  those  on  the  turnip  are  round  or  oval  (Plate  xv,  Fig.  2). 
Extended  comparison  of  diseased  turnips  and  cabbages  give  no  sup¬ 
port  to  the  view  of  W.  G.  Smith  that  the  cause  of  the  disease  can  be 
predicted  from  the  form  of  the  swellings.  To  the  unaided  eye  these  out¬ 
growths,  especially  in  the  earlier  stages,  do  not  seem  to  differ  either 
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internally  or  externally  from  the  sound  tissue.  In  the  later  stages 
there  is  a  change  from  pearly  white  to  a  yellowish  brown.  Instead  of 
a  smooth  convex  outline  the  surface  is  full  of  fissures,  secondary  fungi 
gain  access,  decomposition  begins,  and  the  foul  odor  arises  which  is  so 
characteristic  of  the  disease.  These  appearances  are  especially  notice¬ 
able  in  the  turnip.  (Plate  xv,  Fig.  3.) 

In  the  study  of  the  minute  anatomy  use  was  made  of  freehand  sec¬ 
tions.  Serial  sections  were  also  used  to  a  considerable  extent,  the 
material  being  embedded  in  celloidin  and  cut  with  the  microtome.  Sec¬ 
tions  through  stem  and  leaf  show  no  trace  of  any  parasite.  If  a  trans¬ 
verse  section  of  one  of  the  spindle-like  swellings  of  the  cabbage  be  cut 
along  the  line  n,  b  (Plate  xv,  Fig.  4),  where  the  hypertrophy  is  least 
marked,  and  examined  with  a  low  power,  a  more  or  less  mottled  ap¬ 
pearance  is  seen  (Plate  xv,  Fig.  5).  This  is  due  to  the  presence  of  the 
parasite  Plasmodiophora  brassicce ,  Wor.37,  which  is  undoubtedly  the 
principal  cause  of  the  club-root  disease.  A  very  noticeable  feature  is 
that,  in  general,  this  appearance  is  found  in  the  vicinity  of  the  cambium 
c  and  tracheae  tr  of  the  axial  portion.  Examination  with  a  higher 
power  shows  this  mottled  appearance  to  be  due  to  the  presence  of  mi¬ 
nute  spherical  bodies,  which  are  so  densely  packed  that  the  entire  lumen 
of  the  cell  is  filled.  Sections  of  the  turnip  along  the  line  a  b  (Plate  xv, 
Fig.  6)  show  different  stages  in  the  development  of  the  Myxomycete. 
There  is  often  found  in  the  same  section  all  the  transitional  stages  be¬ 
tween  the  plasmodium  and  mature  spores  (Plate  xv,  Fig.  6a  a,  b ,  c). 
The  individual  cells  of  the  thin-walled  parenchyma  undergo  a  marked 
hypertrophy.  This  is  shown  by  comparing  Figs.  7  and  8.  The  draw¬ 
ings  are  made  from  the  same  section  taken  along  the  line  c  d  of 
Fig.  0,  Plate  xv.  Fig.  7  shows  the  normal  tissue  of  the  cambium 
zone  taken  from  the  right  side,  while  Fig.  8  shows  the  pathological 
condition  as  it  occurs  on  the  opposite  side.  If  the  peripheral  layers 
a  be  made  to  coincide,  a  comparison  is  readily  made.  Moreover, 
this  swelling  is  noticed  in  cells  surrounding  those  infected  and  where 
no  trace  of  the  parasite  could  be  found.  Yet  this  is  not  sufficient  to 
account  for  the  enormous  tubercles  shown  in  Plate  xv,  Figs.  1  and  2. 
This  would  seem  to  justify  Woronin’s37  statement  that  the  swellings 
are  not  only  caused  through  the  hypertrophy  of  individual  cells,  but 
also  by  an  increase  through  cell  division.  The  tracheae  apparently  un¬ 
dergo  no  changes.  Plate  xvi,  Fig.  9,  taken  from  a  section  along  the  line 
a  b  of  Fig.  10  shows  one  of  the  vessels  more  highly  magnified.  It  is 
completely  filled  with  the  plasmodium,  while  the  surrounding  tissue  is 
free  from  any  trace  of  disease.  This  at  once  suggests  that  the  para¬ 
site  may  thus  be  readily  carried  to  different  parts  of  the  tissue.  If  now 
the  contents  of  the  cells  of  the  medullary  rays  be  examined  they  are 
found,  in  the  normal  tissue,  to  be  loaded  with  starch.  Comparing  the 
pathological  tissue  from  the  same  region  a  marked  change  is  noticed. 
Instead  of  the  small  cells  well  stored  with  reserve  food,  we  have  the 
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Fig.  7. — Transverse  section  along  line  cd  of  Plate  XV,  Fig.  6.  The  portion  represented  is  taken  from 
the  normal  tissue  found  on  the  right-  side,  X  200. 
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enormously  swollen  cells  shown  in  Plate  xv,  Fig.  6%  in  which  there  is  no 
trace  of  the  starch,  i.  c.,  so  far  as  could  be  determined  by  the  use  of 
iodine.  Testing  with  Schulze’s  solution,  or  hydrochloric  acid  and  phlo- 
roglucine,  a  lignified  condition  of  the  cell  walls  is  found,  though  to  a 
less  degree  than  in  the  regions  where  the  cells  are  entirely  filled  with 
spores.  Often  the  cells  of  the  cambium  are  so  pressed  out  of  shape 
that  the  tangential  walls  alone  are  distinguishable. 

If  a  bit  of  the  tissue,  in  which  spores  are  found  so  abundantly,  be 
placed  under  a  cover  glass  and  lightly  tapped  the  spores  are  set  free. 
If  the  slide  be  now  placed  in  a  moist  chamber  and  allowed  to  remain 
from  four  or  five  to  twenty-four  hours,  the  swarm  cells  are  distinguished 
either  on  the  slide  (Plate  xvi,  Fig.  11),  or  escaping  from  the  spores  (Fig. 
12).  The  appearance  of  the  swarm  cell  after  escaping  is  that  of  an  irreg¬ 
ular  protoplasmic  mass  which  undergoes  greater  or  less  changes  in  con¬ 
tour.  Plate  xvi,  Fig.  11  u,  b ,  c,  d,  c,  r/,  represent  the  changes  of  outline 
through  which  one  of  the  swarm  cells  passed  in  about  fifteen  minutes. 
A  very  much  elongated  process,  ciliuin,  is  often  observed  (Fig.  1  In). 
The  nucleus  is  often  plainly  visible  (Fig.  lie,  /).  Nothing  could  be 
determined  as  to  nuclear  changes.  It  seems  fair  to  suppose,  however, 
that  these  correspond  to  what  has  been  observed  mother  Myxomycetes. 
It  is  in  this  stage  of  its  existence  that  the  organism  is  supposed  to 
penetrate  the  root  hairs,  and  thus  gain  access  to  the  deeper  parts  of 
the  cortex.  Repeated  endeavors  were  made  by  means  of  slide  cul¬ 
tures  to  observe  the  penetration  of  these  swarm  cells,  but  without  suc¬ 
cess.  This  is  a  point  that  needs  further  observation.  The  penetration 
has  never  been  observed,  and  it  is  possible  that  it  is  through  ruptures 
in  the  tissue,  caused  by  insects,  worms,  or  other  forms,  which  are  con¬ 
stantly  present  in  the  soil.  If  the  slide  be  kept  in  a  moist  chamber  for 
four  or  five  days,  other  and  larger  forms  are  present  (Plate  xvi,  Fig.  13), 
while  the  swarm  cells  h  ave  almost  entirely  disappeared.  It  is  quite  proba¬ 
ble  that  the  larger  forms  resultfrom  a  fusion  of  the  swarm  cells,  but  direct 
proof  is  wanting.  These  forms  undergo  the  same  changes  of  outline  as 
described  for  the  swarm  cell  (Plate  xvi,  Fig.  13a,  />,  c,  d).  A  nucleus  is 
plainly  visible  and  a  pulsating  vacuole  is  present.  It  is  w^orthy  of  note 
that  in  the  tissues  these  forms  are  never  observed,  while  in  slide  cul¬ 
tures  they  are  very  abundant.  Another  condition  observed  is  repre¬ 
sented  in  Plate  xvi,  Fig.  14,  and  may  be  designated  as  an  early  plasmodial 
stage.  In  most  cases  it  does  not  at  first  fill  the  entire  lumen,  and  more 
or  less  branching  filaments  extend  to  the  walls  of  the  cell,  often  appar¬ 
ently  continuous  with  the  plasmodium  of  the  adjoining  cell.  It  often 
presents  a  somewhat  aggregated  appearance  (Plate  xvi,  Fig.  14).  Vac¬ 
uoles  are  always  present.  They  are,  however,  of  a  decidedly  different 
nature  from  those  found  in  the  forms  represented  in  Plate  xvi,  Fig.  13. 
In  that,  no  pulsation  is  observed.  Nuclei  can  not  be  observed  by  the 
use  of  ordinary  nuclear  stains;  acetic  methyl  green ;  picric  aniline  blue; 
acetic  carmine,  etc.  The  absence  of  starch  in  all  cells  occupied  by  plas- 
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modia  loads  one  to  strongly  suspect  it  lias  been  digested  by  the  mass. 
l)r.  Wortinan  performed  experiments  which  seem  to  show  conclusively 
that  the  plasmodium  of  Fuligo  took  in  and  digested  starch  grains. 
It  is  highly  probable  that  the  same  takes  place  in  the  plasmodium 
above  described.  In  this  would  be  found  an  explanation  of  the  fact 
already  referred  to,  that  in  the  medullary  rays  of  diseased  parts  no 
trace  of  the  starch  can  be  found. 

Passing  to  stages  which  are  probably  later,  since  they  occur  in  tissue 
where  ripe  spores  are  very  abundant,  the  plasmodium  is  found  filling 
the  entire  lumen  of  the  cell  and  presenting  a  reticulated  granular  ap¬ 
pearance  (Plate  xv,  Fig.  6a  a).  Another  appearance  often  noticed  is  rep¬ 
resented  in  Fig.  6a  b ,  where  the  granules  have  an  aggregated  aspect. 
These  are  probably  changes  immediately  preceding  spore  formation,  Fig. 
6a  c.  A  very  peculiar  appearance  of  the  plasmodium  is  shown  in  Plate 
xvi,  Fig.  15.  The  significance  of  this  is  unknown.  A  possible  explana¬ 
tion  might  be  the  irritation  caused  by  the  presence  of  bacteria,  but  a 
series  of  transitional  stages  between  those  indicated  in  Plate  xvi,  Figs. 
15  and  16,  were  observed. 

The  ripe  spore  is  composed  of  a  thin,  transparent,  refractive  outer 
portion  inclosing  a  more  or  less  granular  matrix,  in  which  are  embedded 
bodies  of  varying  size,  form,  and  refractive  power  (Plate  xvi,  Fig.  12). 
The  nature  of  the  bodies  could  not  be  determined :  they  may  be  nuclei  or 
oil  globules.  From  each  of  these  spores  a  swarm  cell  escapes  into  the 
soil,  where  it  may  come  in  contact  with  the  rootlets  of  the  young  plant. 

Among  cabbages,  and  in  fact  all  members  of  the  genus  Brassica ,  there 
seems  to  be  no  variety  exempt  from  attack.  Many  varieties  were  sown 
in  the  same  soil  under  similar  conditions,  and  so  far  as  could  be  deter¬ 
mined  no  differences  were  present.  From  correspondence  the  same  con¬ 
clusion  is  reached.  It  is  claimed  that  the  rutabaga  is  less  liable  to 
attack  than  the  common  variety,  and  when  sown  in  alternate  drills  with 
u  purple  top  77  they  produce  a  fair  crop,  while  the  latter  is  much  affected. 
As  to  the  variety  of  radishes  attacked,  no  information  is  at  hand.  It 
is  now  generally  conceded  that  the  disease  occurs  after  all  kinds  of 
crops.  The  market  gardeners  consider  it  dangerous  to  grow  cabbage 
or  turnip  crops  on  the  same  ground  for  even  two  successive  years.  Po¬ 
tation  is  absolutely  necessary.  After  a  cabbage  or  turnip  crop  all  debris 
should  be  carefully  removed  and  burned. 

It  has  been  claimed  that  early  sowing  was  the  cause  of  the  disease. 
While  this  is  untenable,  there  is  undoubtedly  a  great  tendency  for  early 
sown  crops  to  become  infected,  especially  if  the  season  be  a  wet  one, 
thus  making  the  conditions  for  the  germination  of  the  spores  more  fa¬ 
vorable.  The  disease  is  said  to  be  more  prevalent  along  trodden  paths 
indicating  that  the  rolling  of  ground  is  unadvisable. 

There  can  be  no  doubt  that  the  disease  is  propagated  to  a  considera¬ 
ble  extent  through  the  decayed  material  left  on  the  field.  Yet  one  is 
puzzled  to  account  for  the  well  established  fact  that  it  is  found  occa- 
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sionally  on  newly  broken  ground  where  no  crop  has  ever  yet  been  grown. 
This  would  seem  to  indicate  that  certain  soils  harbor  the  organism  as  a 
saprophyte.  Poorly  drained  ground  often  shows  the  same  tendency. 
The  soils  otherwise  best  adapted  for  cabbage  growing  are  those  on  which 
the  organism  can  survive  best,  e.  r/.,  bogs  and  swamps  which  are  rendered 
arable,  but  crops  grown  on  sandy  loam  are  less  subject  to  the  disease, 
as  are  also  those  grown  on  calcareous  soils.  Wherever  a  limestone  for* 
mation  outcrops  both  cabbages  and  turnips  are  comparatively  free  from 
attack.  Some  of  the  Long  Island  gardeners  raise  cabbages  season 
after  season  on  the  old  shell  heaps  without  any  trace  of  the  disease. 

It  often  occurs  that  turnips  or  cabbages  grown  on  ground  previously 
covered  with  compost  heaps  show  the  disease,  while  the  plants  all 
around  them  are  free.  Fertilizers  should  not  be  spread  over  the  ground 
in  the  autumn,  since  it  is  known  that  the  various  kinds  of  manure  form 
an  excellent  substratum  for  the  development  of  certain  Myxomycetes. 
If  applied,  it  should  by  all  means  be  thoroughly  fermented. 

It  is  quite  evident,  from  the  nature  of  the  disease,  that  after  having 
gained  access  there  is  probably  no  cure.  Preventives  are  apparently 
the  only  means  by  which  the  ravages  of  the  disease  may  be  averted. 
Probably  the  want  of  clean  cultivation  is  one  of  the  most  fruitful  sources 
by  which  the  disease  is  propagated.  Of  all  the  various  preventives, 
ashes,  salt,  chalk,  lime,  bisulphide  of  carbon,  etc.,  suggested  by  both 
gardeners  and  scientists,  lime  seems  to  be  the  most  effectual.  If  ap¬ 
plied  to  the  land  during  the  spring  immediately  preceding,  it  very  sel¬ 
dom  has  any  effect  on  the  ensuing  crop,  but  if  applied  a  year  and  a  half 
before,  it  almost  invariably  has  a  surprising  effect  in  preventing  the 
disease.  It  is  only  by  extended  experiments  that  the  best  methods  of 
application  can  be  determined.  Since  many  believe  the  disease  origin¬ 
ates  largely  in  the  hot-bed  before  transplanting,  sterilization  of  the  soil 
should  be  tried.  Mixing  certain  proportions  of  unslaked  lime  with  the 
soil  used  in  the  hotbed  will  undoubtedly  modify,  to  a  considerable  ex¬ 
tent,  the  occurrence  of  the  disease.  Hulst16  makes  a  saturated  aqueous 
solution  of  chloride  of  lime,  sold  by  druggists  as  u  bleaching  powder.” 
This  solution  is  diluted  with  three  parts  water  and  applied  to  the  roots 
of  the  plants  and  to  the  surrounding  soil  at  the  time  of  transplanting. 
In  from  two  to  three  weeks  this  is  followed  by  a  second  application. 

In  conclusion,  I  wish  to  call  attention  to  certain  forms  that  are  al¬ 
most  constantly  present.  Sections  of  tissue  containing  plasmodia  are 
rarely  examined  in  which  there  are  not  present  minute  bodies  undergo¬ 
ing  vibratory  movements  very  similar  to  that  known  as  the  u  Brownian 
movement.”  The  granules  are  very  large,  and  indeed  so  much  do  they 
resemble  micrococci  that  one  is  led  almost  irresistibly  to  the  conclusion 
that  this  is  the  explanation.  If  this  be  true  it  is  questionable  to  just 
what  extent  we  are  dealing  with  true  plasmodia.  Ward32  finds  the  so- 
called  plasmodia  described  by  various  authors  as  occurring  in  the  tuber¬ 
cles  found  on  the  roots  of  Vida  Faba  to  be  nothing  more  than  the  pro- 
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toplasm  of  the  cells,  stimulated  into  increased  activity  by  parasitic  gem- 
mules.  While  there  is  but  little  doubt  that  Plasmodiophora  brassiere, 
Wor.,  is  the  principal  cause  of  club-root,  it  is  by  no  means  improbable 
that  bacterial  forms  play  quite  an  important  part.  Pure  cultures  should 
be  made  of  the  various  forms  so  generally  present  and  inoculation  ex¬ 
periments  tried. 
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EXPLANATION  OF  PLATES. 

Plate  XV. 

Fig.  1.  Specimen  of  diseased  cabbage,  after  Woronin.  Natural  size. 

2.  Specimen  of  diseased  turnip  root,  after  Sorauer.  Natural  size. 

3.  Portion  of  transverse  section  of  turnip.  Natural  size. 

4.  Rootlet  of  cabbage  showing  condition  seven  weeks  after  infection.  Natural 

size. 

5.  Transverse  section  of  rootlet  along  the  line  ab  in  which  the  spores  are  present, 

X  65. 

6.  Portion  of  root  of  turnip  seven  weeks  after  infection.  Natural  size. 

6a.  Cells  from  tranverse  section  along  line  ab  Fig.  6,  X  200. 

Plate  XVI. 

Fig.  9.  Vessel  from  axial  portion.  Section  taken  from  along  line  ab,  Fig.  10,  x  600. 

10.  Diseased  rootlet  of  cabbage.  Natural  size. 

11.  Swarm  cell  drawn  at  short  intervals  to  show  constant  change  in  outlines. 

X  1,200. 

12.  Ripe  spores  from  some  of  which  swarm  cells  are  apparently  escaping,  x  1,200, 

13.  Probably  early  stages  of  plasmodia,  x  600. 


Fig.  14.  Normal  plasftiodinm  as  found  in  early  stages  of  the  disease,  X  600. 

15.  Aggregated  appearance  of  plasmodium  x  300. 

16.  Section  showing  another  aggregated  appearance  in  which  Ihe  spherical 

masses  are  much  smaller,  X  200. 


FIELD  NOTES,  1891. 

By  Erwin  F.  Smith. 

It  can  scarcely  be  doubted  tliat  climatic  conditions  exert  a  marked 
influence  on  tlie  spread  of  many  fungous  diseases.  Bad  weather  may 
render  the  host  more  susceptible,  or  only  afford  the  parasite  increased 
facilities  for  multiplication,  or  both.  Under  just  what  set  of  conditions 
in  particular  cases  the  fungus  is  most  likely  to  attack  the  host,  or  is 
certain  to  do  so,  are  points  on  which,  for  the  most  part,  there  is  not 
yet  enough  evidence  to  decide  positively,  but  as  time  goes  011  we  may 
confidently  expect  to  see  many  of  these  problems  worked  out  fully, 
our  knowledge  of  the  complex  relations  of  host  and  parasite  being  yet 
only  in  its  infancy. 

In  this  series  of  notes  my  desire  is  simply  to  put  on  record  certain 
observations  which  may  contribute  toward  the  solution  of  a  most  inter¬ 
esting  problem  of  phytopathology.  There  is  no  doubt  that  mycolo¬ 
gists  must  become  closer  observers  of  local  weather  conditions  and  of  the 
individual,  varietal,  and  specific  peculiarities  of  plants,  if  they  would 
satisfactorily  explain  the  behavior  of  many  fungous  diseases. 

PEACH  CURL* 

It  is  well  known  that  gardeners  and  fruit-growers  have  frequently 
ascribed  this  disease  (mildews,  also)  to  the  depressing  influence  of  cold. 
Mycologists,  on  the  other  hand,  since  the  discovery  of  Taplirina,  have, 
perhaps  too  generally,  assumed  the  direct  cause  to  be  the  only  neces¬ 
sary  factor  in  the  production  of  curl. 

The  conditions  under  which  peach  curl  appeared  in  the  orchard 
of  Mrs.  W.  O.  Shallcross,  at  Locust  Grove,  Md.,  in  the  spring  of  1891, 
are  so  peculiar  and  bear  so  directly  on  the  point  at  issue  that  it  seems 
worth  while  to  set  them  down  somewhat  fully.  This  orchard  contains 
about  1,050  trees,  now  set  five  years.  It  is  situated  on  the  east  side  of 
Chesapeake  Bay,  on  loose,  thin  upland,  in  a  region  of  extensive  orchards, 
the  nearest  being  about  one-half  mile  distant.  Peach  curl  due  to  Taph- 
rina  is  not  troublesome  in  eastern  Maryland  or  Delaware.  It  was  present 
in  quantity  for  the  first  time  in  many  orchards  in  Kent  County,  in 
1890,  and  was  so  much  more  than  usually  abundant  everywhere  as  to 
receive  notice  in  this  Journal  (Vol.  vi,  p.  107).  Probably  there  was 
more  or  less  of  it  in  this  orchard,  but  not  enough  to  attract  special  at¬ 
tention. 


*  Taphrina  deformans  (Berk.),  Tul. 
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Tlie  orchard  contains  cases  of  peach  yellows,  and  alternate  strips 
have  been  under  treatment  since  the  autumn  ol  1889,  and  consequently 
the  entire  orchard  has  been  subject  to  frequent  inspection.  The  follow¬ 
ing  examinations  were  made  in  the  spring  of  1891 : 

April  16  every  tree  was  carefully  examined  in  all  parts  above  ground 
for  symptoms  of  yellows.  This  was  to  determine  whether  any  new  cases 
had  appeared  since  fall.  The  tentative  diagnosis  of  new  cases  was  based 
principally  on  the  color  and  state  of  advancement  of  the  unfolding  leaves, 
and  for  this  reason  the  inspection  of  the  foliage  of  each  tree  was  minute. 
The  leaf  buds  had  been  open  about  two  weeks,  and  some  varieties  were 
then  in  blossom.  The  weather  for  a  week  had  been  dry  and  pleasant. 

April  20  the  fertilizers  were  put  on.  The  foliage  Avas  much  larger 
than  on  the  16th  and  growing  rapidly,  influenced  by  warm  weather  and 
a  heavy  thunderstorm  on  the  night  of  the  18th.  The  fertilizer  was 
harrowed  in  on  the  21st,  but  the  orchard  was  not  plowed  until  May  7. 
The  application  of  the  fertilizers  consumed  most  of  the  day,  during  vdiicli 
I  passed  from  row  to  rovr  through  all  parts  of  the  orchard  seeing  every 
tree.  With  one  exception  all  the  varieties  vrere  then  done  or  nearly 
done  blossoming,  and  the  petals  were  on  the  ground. 

April  23  the  orchard  w  as  revisited  and  tw  o  strips  Avere  limed.  Again 
many  of  the  trees  were  examined  closely.  All  varieties  w7ere  done  Aoav- 
ering  and  some  forward  fruits  had  begun  to  burst  the  u  cap.” 

During  these  three  visits  I  observed  no  trace  of  Taphrina.  On  the 
last  visit 'the  older  leaves  were  1-2  inches  long. 

May  1  I  revisited  the  Shallcross  orchard,  and  was  surprised  to  find 
peach  curl  on  nearly  all  of  the  trees.  There  were  thousands  of  affected 
leaves,  and  the  curl  was  the  first  object  to  attract  attention.  The 
orchard  was  visited  to  secure  buds  for  inoculations,  but  the  curl  was 
so  abundant  that  difficulty  was  experienced  in  finding  cuttings  free 
from  it. 

This  great  outbreak  of  Taphrina  came  upon  the  trees  during  the  last 
week  in  April.  The  minuteness  of  the  observations  on  April  16,  20, 
and  23  fixes  the  date  beyond  reasonable  dispute.  There  was  no  notice¬ 
able  curl  prior  to  April  23,  and  the  orchard  was  full  of  it  from  oue  end 
to  the  other  on  May  1. 

Prior  to  the  24th  the  weather  was  warm  for  a  w  hole  week,  and  vege¬ 
tation  was  tender  and  growing  very  rapidly.  FolloAving  this  and  dur¬ 
ing  the  week  in  which  the  curl  developed  came  a  sudden  cold  Avave  of 
three  days  duration.  On  Thursday  the  23d,  the  temperature  reached  a 
maximum  of  80°  F.  On  the  24th  it  dropped  to  54°-64°j  on  the  25th 
it  was  44°-64°;  and  on  the  26th  it  wuis  40°-62°,  Avitli  a  slight  frost  in 
loAAr  places.*  The  next  day  it  was  warm  again,  the  range  being  from 
50°-80°. 


*  Tlie  minimum  records  are  those  of  early  morning  (sunrise),  and  do  not  represent 
the  lowest  temperature  of  the  twenty-four  hours.  All  were  recorded  by  Dr.  W.  8. 
Maxwell,  Still  Pond,  Md. 
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This  coincidence  is  suggestive,  to  say  the  least,  and  I  am  inclined  to 
believe  that  the  sudden  drop  in  the  temperature  had  something  to  do 
with  this  sudden  and  very  unusual  prevalence  of  the  curl.  Probably 
some  other  unknown  factor  also  favored  the  development  of  the  fungus 
in  this  particular  orchard,  e.  g.,  some  soil  condition.  This  is  the  more 
likely  because  no  other  orchard  under  observation  was  anywhere  near 
so  badly  attacked. 

PEACH  MILDEW.* 


This  mildew  has  been  found  occasionally  since  1887,  but  never  upon 
many  trees  in  any  one  orchard.  It  usually  attacks  the  leaves  and 
young  stems.  On  the  latter  it  forms  a  dense,  felt-like,  persistent  hyphm- 
complex  which  is  first  white  and  afterwards  a  dirty  gray,  the  epider¬ 
mis  being  cracked  open  and  destroyed  or  much  injured  and  a  thick 
brown  layer  of  cork  being  formed  under  the  mycelial  patches.  The 
mildew  produces  conidia  in  abundance,  but  perithecia  have  not  been 
found,  although  the  search  has  been  continued  into  winter. 

In  Maryland  and  Delaware  particular  trees  are  attacked  year  after 
year  and  become  stunted,  while  surrounding  ones  escape.  Often  only 
one  or  two  trees  in  an  orchard  will  be  attacked.  This  fact  has  been  so 
noticeable  during  the  last  five  seasons  that  it  seemed  probable  the  dis¬ 
ease  was  brought  from  the  nursery.  Its  persistence  on  certain  trees 
and  the  freedom  of  others  was  only  explainable  on  the  hypothesis  of 
some  individual  peculiarity  which  I  wras  unable  to  discover. 

This  year  the  mildew  was  observed  in  Maryland,  Michigan,  and 
Georgia,  and  in  central  Michigan  it  was  more  than  usually  prevalent. 
At  Hubbardston  it  attacked  a  dozen  very  thrifty  seedlings  in  the  fifth 
year  of  growth  and  apparently  for  the  first  time,  defoliating  the  tops  of 
the  trees  in  June  and  July  and  causing  a  new  growth  of  leaves  and 
branches  not  unlike  incipient  hexenbesen.  In  this  case  the  origin  of  the 
mildew  is  unknown,  but  in  case  of  a  Maryland  tree  known  (!)  to  have 
mildewed  in  1889  and  1890,  the  fungus  was  found  on  the  unfolding  shoots 
so  early  in  the  spring  and  to  such  an  extent  as  to  make  it  almost  certain 
to  have  wintered  over  in  the  form  of  perennial  mycelium.  Several  hun¬ 
dred  leaves  and  stems  were  covered  with  white  mycelia  and  conidial 
fruits  prior  to  the  time  of  blossoming,  and  in  some  cases  almost  before 
the  buds  were  open.  No  perithecia  could  be  found  on  this  tree  and  no 
mildew  this  year  or  last  year  on  any  of  the  neighboring  trees.  From 
other  trees  fresh  looking  mycelium  has  been  taken  in  midwinter,  and  I 
have  no  doubt  as  to  its  perennial  nature. 

Later  in  the  season  Mr.  J.  W.  Kerr,  of  Denton,  Md.,  called  my  atten¬ 
tion  to  four  yearling  peach  trees  which  were  badly  mildewed,  although 
they  had  been  grown  from  fruits  procured  by  cross  fertilization  and  did 
not  have  the  same  parentage.  The  most  conspicuous  point  of  agree¬ 
ment  was  the  absence  of  glands  at  the  base  of  the  leaf  blade.  Mr. 


*  Sphwrotheoa  pannosa  (Wallr.)  Lev.  (  ?). 
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Kerr  stated  that  during  a  large  nursery  experience  he  had  observed 
trees  bearing  leaves  destitute  of  these  large  glands  to  be  specially  sub¬ 
ject  to  mildew.  Other  nurserymen  have  observed  the  same  fact,  even 
as  long  ago  as  the  days  of  Downing.  This,  in  connection  with  the  fact 
that  mildew  is  rare  in  the  eastern  United  States  and  that  most  of  our 
orchard  varieties  possess  glandular  leaves,  led  me  to  make  careful  ob¬ 
servations  during  the  remainder  of  the  year.  The  tree  above  referred 
to  as  attacked  in  early  spring  bore  leaves  destitute  of  glands.*  So 
also  the  twelve  at  Hubbardston,  Mich.  In  fact,  frequent  observations 
in  the  orchards  of  several  States  brought  to  light  everywhere  the  same 
curious  correlation.  Trees  with  gland-hearing  leaves  were  free  from  mil¬ 
dew ,  and  milde  wed  trees  hore  leaves  destitute  of  glands. 

One  exception  only  in  perhaps  150  cases  was  noted;  a  tree  with  slight 
mildew  and  traces  of  glands.  The  same  correlation  has  also  been  ob¬ 
served,  according  to  Mr.  Wickson,  in  California.  It  would  seem,  there¬ 
fore,  as  though  peach  trees  of  the  type  bearing  glandular  leaves  are 
more  resistent  to  this  mildew  than  other  varieties,  but  whether  this 
will  hold  good  for  all  localities  and  all  varieties  remains  to  be  seen. 

BLACK  SPOT  OF  PEACHES. t 

This  disease  was  unusually  prevalent  on  the  Delaware  and  Chesa¬ 
peake  peninsula.  Indeed,  I  have  never  before  known  it  to  be  one-fourth 
as  abundant.  All  kinds  were  attacked,  even  the  early  and  midseason 
varieties  which  usually  escape.  Many  fruits  were  very  badly  spotted 
and  unsalable.  Very  often  also  the  spots  coalesced  into  broad  patches 
coyering  one-third  to  one-lialf  of  the  peach.  The  side  attacked  was 
dwarfed.  The  flesh  under  the  black  patches  was  unusually  solid  and 
ripened  very  slowly,  remaining  greenish  and  bitter  when  the  other  side 
was  fully  ripe. 

The  observations  of  this  year  confirm  earlier  ones  and  lead  me  to  think 
that  dry  weather  is  not  favorable  to  the  development  of  this  fungus. 
During  the  growth  and  ripening  of  the  fruit,  rains  occurred  at  frequent 
intervals  and  there  was  no  dry  spell  such  as  usually  occurs.  January, 
February,  March,  and  the  first  week  in  April  were  also  rainy,  and  the 
winter  was  mild ;  no  zero  weather. 


FROSTY  MILDEW,  f 

This  parasite  evidently  flourishes  best  in  shady  places.  It  was  un¬ 
usually  common  on  the  Chesapeake  and  Delaware  peninsula  in  the  fall 
of  1891,  especially  on  trees  bearing  dense  and  late-ripening  foliage.  In 
previous  seasons  I  have  also  noticed  it  most  abundant  on  the  foliage 
of  highly  fertilized  trees,  especially  those  given  nitrogen  or  complete 
fertilizers  and  growing  late  into  autumn.  For  example,  in  the  same 


*  These  glands  secrete  a  fluid  sought  after  by  bees  and  other  insects, 
t  CladospoHum  carpophil um,  Thm. 

I  Cercosporella  persica,  Sacc, 
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region  in  1890  it  was  rare  on  unfertilized  trees,  but  very  common  on 
those  which  received  complete  fertilizers,  especially  on  the  lower  and 
inner  leaves.  The  conidia  develop  on  the  under  surface  of  the  leaf, 
often  in  restricted  areas  visible  above  as  yellow  or  yellowish  green 
patches  with  definite  margins.  Very  late  in  the  season,  before  the  fall 
of  the  leaves  or  afterward,  pycnidia  develop  on  the  conidial  surface  and 
in  the  body  of  the  leaf  in  such  a  manner  as  to  lead  one  to  believe  them 
a  part  of  the  cycle  of  development.  These  were  first  observed  in  1890 
and  again  in  1891 .  Other  bodies  similar  to  the  phorna  conceptacles,  but 
destitute  of  spores,  accompany  these,  and  a  search  toward  spring  woidd 
perhaps  reveal  the  presence  of  ascospores,  and  might  lead  to  the  deter¬ 
mination  of  the  true  position  of  this  form-genus. 


PEACH  RUST.* 


Puccinia  pruni-spinosce  occurs  but  rarely  in  this  latitude  (39°),  and 
then  mostly  on  thickly  planted  nursery  stock.  In  Georgia  it  is  more 
abundant,  but  there  also  it  appears  to  prefer  nurseries  to  orchards. 
Last  year  and  this  year  it  did  not  attack  the  trees  until  after  June. 
In  a  yard  at  Griffin  a  number  of  small  seedlings  were  free  from  rust  the 
1st  of  last  July  and  so  badly  affected  when  reexamined  in  November 
that  it  was  almost  impossible  to  find  a  sound  leaf.  Most  of  the  leaves 
bore  dozens  of  sori.  The  upper  surface  of  the  leaf  was  either  a  uniform 
yellowish  green  or  a  bright  green  with  sharply  defined  yellow  spots 
corresponding  to  the  sori  on  the  under  surface.  As  in  another  locality 
the  preceding  year,  the  leaves  nearest  to  the  earth  were  observed  to  be 
most  badly  attacked.  The  autumn  of  1891  was  very  dry,  the  first  rain 
of  two  months  occurring  on  November  10.  At  Vineyard,  Georgia,  in 
1890,  it  was  also  observed  that  the  fungus  spared  the  parent  tree  but 
attacked  the  foliage  growing  from  *buds  which  were  taken  from  it  and 
set  into  seedlings  in  another  locality  on  June  23. 


PEACH  ROT.t 


In  eastern  Maryland  and  Delaware  it  rained  every  few  days  during 
the  peach  season,  and  was  frequently  warm  and  cloudy  between 
showers.  In  consequence  the  brown  rot,  due  to  Monilia,  was  very  preva¬ 
lent.  The  blight  of  blossoms  and  twigs  has  already  been  described  in 
Vol.  vii,  pp.  37-38,  of  this  Journal,  in  some  cases  as  many  as  twenty 
blighted  blossoms  were  found  on  a  single  twig,  but  in  spite  of  all  acci¬ 
dents  the  peach  crop  above  the  frost  line  was  enormous.  The  abundance 
of  this  fungus  in  1891  contrasts  strikingly  with  its  rareness  in  1890, 
when  there  was  no  fruit,  and  raises  the  question  how  it  tided  over  the 
year  of  famine. 


*  I’ncciiiia  )>nnii-npino8(t},  Pen*, 
t  Aloitilid  J ntcCujeita,  Vers, 
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PEACH  YELLOWS. 

This  malady  has  been  more  than  usually  prevalent  in  parts  of  the 
eastern  United  States.  There  was  great  complaint  of  premature  fruit 
in  the  mountains  of  western  Maryland;  on  the  upper  part  of  the  Chesa¬ 
peake  and  Delaware  peninsula;  in  portions  of  Pennsylvania  and  New 
Jersey;  in  Connecticut,  and  at  Fennville,  Mich.,  where  they  have 
neglected  to  remove  diseased  trees.  The  disease  was  also  found  for  the 
first  time  at  Ann  Arbor,  Mich.  This  is  a  profitable  peach  region,  some¬ 
what  isolated  from  other  peach  districts  of  the  State.  Cases  to  the 
number  of  more  than  150  were  discovered  in  midsummer.  They  were 
in  ten  different  orchards,  and  in  one  or  two  the  evidence  indicated  that 
the  disease  had  been  present  more  than  one  year,  probably  two  or  three 
years.  The  disease  seems  to  have  broken  out  first  in  the  orchard  of  J. 
D.  Baldwin,  in  trees  brought  from  New  Jersey.  Seventy- five  diseased 
trees  were  removed  from  this  orchard  and  forty-five  from  an  adjoining 
one.  All  affected  trees  have  been  destroyed,  and  a  vigorous  effort  will 
be  made  to  prevent  the  extension  of  the  disease. 

Examinations  in  early  spring  of  trees  known  to  have  been  healthy 
the  preceding  autumn  showed  that  it  is  possible  to  diagnose  a  certain 
number  of  cases  before  the  trees  blossom,  but  not  all  of  them.  The  first 
symptoms  of  the  disease  may  appear  at  any  time  from  early  spring  to 
late  autumn. 

CLUBBED  BRANCHES. 

Complaints  have  been  received  from  Michigan  and  New  York  of  a 
nursery  trouble  which  renders  peach  trees  unsalable  without  perma¬ 
nently  injuring  them.  The  terminal  buds  are  killed,  and  side  buds 
push,  giving  to  the  top  a  branched,  stunted,  clubbed  appearance,  not 
unlike  that  occurring  naturally  in  certain  varieties,  e.  of  Hinman  and 
Garfield.  The  injuries  appear  to  be  done  in  May  or  June,  and  speci¬ 
mens  were  received  too  late  in  the  season  to  determine  the  cause.  This 
trouble  has  been  present  in  both  States  for  at  least  two  years.  Whole 
blocks  of  trees  may  be  affected.  They  are  said  to  make  good  roots  and 
to  grow  out  of  the  trouble  the  following  season. 

In  specimens  sent  in  more  recently  from  Ohio  many  of  the  secondary 
branches  were  much  thickened  at  the  base,  very  spongy,  and  easily 
compressed.  A  microscopic  examination  showed  many  dry  cavities  in 
the  xylem  cylinder  and  an  almost  complete  absence  of  lignificatiou,  the 
characteristic  stains  with  lignin  reagents  being  confined  to  the  vicinity 
of  the  ifitli  and  to  a  few  scattered  bundles  of  wood  fibers.  A  large 
number  of  trees  in  the  middle  of  a  nursery  were  seriously  injured. 

STEM  AND  ROOT  TUMORS. 

Irregular,  tuberform,  rough,  warty  outgrowths  on  the  stem  and  roots 
of  the  peach  at  or  just  beneath  the  surface  of  the  earth  have  been  un¬ 
usually  common  in  nursery  stock  this  year.  Specimens  were  collected 
16768 — No.  2- — 3 
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in  the  District  of  Columbia  and  middle  Georgia,  and  were  received 
from  California  and  Missouri.  Some  of  these  growths  were  as  much  as 
2  inches  in  diameter,  i.  e.,  much  larger  than  the  stem  itself.  Sorauer 
reports  similar  swellings  on  apple  and  pear  trees,  and  ascribes  them  to 
mechanical  injuries. 

PEACH  ROSETTE. 

This  disease  is  on  the  increase  in  Georgia,  and  its  contagious  nature 
has  been  settled  beyond  dispute.*  Root  grafts  have  been  made  to  de¬ 
termine  whether  the  contagion  exists  in  all  parts  of  the  tree  or  only  in 
the  top.  Cross  inoculations  have  also  been  made,  peach  on  plum  and 
plum  on  peach,  to  determine  experimentally  whether  the  peach  and  the 
plum  rosette  are  identical.  Other  experiments  are  in  progress. 


PLUM  BLIGHT. 


This  disease  (see  Vol.  vi,  p.  108,  of  this  Journal)  has  done  less  than 
the  usual  amount  of  damage  in  Georgia,  but  there  have  been  some 
cases. 

PEAR  DISEASES. 


The  pear  crop  on  the  Delaware  and  Chesapeake  peninsula  was  enor¬ 
mous  and  quite  free  from  scab  ( Fusicladium )  and  the  spot  disease  due 
to  j Entomosporium.  Pear  trees  were  in  full  bloom  at  Chestertown  and 
Still  Pond,  Md.,  on  April  19,  and  the  lirst  scab  was  found  on  May  3, 
when  the  young  fruits  were  about  one-fourth  inch  in  diameter.  Two 
hours  search  brought  to  light  only  twenty-five  scabby  fruits.  During 
blossoming  and  immediately  after,  the  weather  was  dry,  and  there  were 
two  cold,  waves,  April  24-26  and  May  4-6.  The  records  ot  Dr.  Max¬ 
well  seem  to  show  that  pear  scab  has  been  abundant  whenever  there 
has  been  a  combination  of  wet  weather  and  high  temperature  during 
and  immediately  following  the  time  of  blossoming,  and  not  trouble¬ 
some  in  other  years.  Should  additional  observations  confirm  this  view, 
there  is  in  it  a  hint  as  to  the  years  when  treatments  for  scab  will  be 
most  necessary. 

The  first  Entomosporium  spots  were  found  on  the  leaves  April  21. 
The  damage  in  Maryland  and  Delaware  in  1891  was  confined  principally 
to  the  leaves.  These  fell  so  early  that  many  orchards  blossomed  and 
renewed  their  foliage  in  late  autumn.  The  leaves  of  the  Kieffer  pear 
were  not  injured.  This  variety  is  noticeably  resistant. 

With  the  exception  of  one  orchard,  there  has  been  no  pear  blight  f 
worth  mentioning  in  the  vicinity  of  Still  Pond,  Md.,  in  five  years.  The 
large  commercial  orchards  have  been  remarkably  free  from  it.  These 


*  Additional  Evidence  on  tlie  Communicability  of  Peach  Yellows  and  Peach  Ro¬ 
sette.  Government  Printing  Office,  Washington,  D.  C.,  1891. 
t Bacillus  amylovorus  (Burr.)  De  Toni. 
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consist  principally  of  Bartlett,  Howell,. Duchess  cPAngonleme,  Lawrence, 
and  Kieffer.  Choicer  varieties  blighted  badly  in  years  past,  and  their 
cultivation  was  abandoned. 


SYCAMORE  BLIGHT.* 


The  Sycamore  disease  due  to  Gloeosporium  nervisequum  appeared  sud¬ 
denly  at  Dover,  Del.,  between  May  (3  and  14.  A  special  examination  of 
a  large  tree  was  made  on  the  iirst  date  to  discover  the  blight,  because 
it  had  appeared  on  the  tree  in  previous  years.  Not  a  trace  was  found, 
but  having  occasion  to  pass  the  same  tree  a  week  later,  dozens  of 


blighted  shoots  and  dead  and  drooping  leaves  were  found  on  all  parts. 
Immediately  preceding  this  attack  came  a  cold  snap.  On  the  morning 
of  the  4th  there  was  a  white  frost,  on  the  5th  it  was  very  cold,  with  a 
black  Irost  at  night,  which  destroyed  the  peach  crop  on  flat  lands.  On 
the  6th  it  was  still  colder  with  a  fall  of  hailstones.  Following  this  and 
during  the  week  in  which  the  blight  appeared  came  a  hot  spell.  It  was 
very  warm  on  May  9,  10,  and  11. 


NEW  FUNGOUS  DISEASES  OF  IOWA. 

By  L.  H.  Pammel. 

The  following  paper  treats  mostly  of  new  diseases  of  plants,  but  ref¬ 
erence  will  also  be  made  to  a  few  that  have  been  the  subject  of  recent 
papers.  Its  scope  will  be  limited  to  such  diseases  as  have  been  destruc¬ 
tive  to  farming  and  horticultural  interests  during  the  past  year  in  Iowa, 
since  to  do  justice  to  the  subject  over  the  whole  country  would  take  too 
much  time  and  space. 

The  subject  can  naturally  be  divided  as  follows: 

I.  Fungi  affecting  forage  plants  and  cereals. 

II.  Fungi  affecting  fruits  and  fruit  trees. 

III.  Fungi  affecting  forest  trees. 

To  the  farmer  in  Iowa  the  diseases  under  the  first  head  are  of  the 
greatest  importance  since  the  wealth  of  the  State  depends  largely  upon 
successful  grain  and  forage  crops. 


I. — FORAGE  CROPS  AND  CEREALS. 

Diseases  of  wheat. — Aside  from  the  usually  common  grain  rusts  (Puc- 
cinia  graminis ,  and  P.  rubigo-vera)  a  serious  disease  of  the  wheat  lias 
appeared  in  the  so-called  u  blight,”  or  u  scab,  ”  as  the  disease  is  called  in 
different  parts  of  the  country.  This  disease  causes  the  upper  part  of  the 

*  Glocosporium  nervisequum,  (Fckl.)  S;icc. 
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head  to  dry  up  and  ripen  prematurely.  Although  I  have  not  made  a 
thorough  study  of  the  disease  it  seems  to  be  due  to  a  fungus  described 
by  Worthington  G.  Smith* * * §  as  Fusisporium  culmorum.  The  genus  Fusis- 
porium  is  placed  by  Saccardo  with  Fusarium.  In  all  probability  Smith’s 
species  is  one  of  the  others  affecting  grains,  but  I  have  not  compared 
them.  The  mycelium  of  the  fungus  is  Avhite  or  yellowish  and  permeates 
the  kernel  and  flower.  According  to  Smith  the  spikelets  are  glued 
together  by  a  gelatinous  substance  produced  by  the  threads  and  this 
causes  their  death.  The  liyphm  when  placed  in  a  nutrient  solution  pro¬ 
duce  an  abundance  of  fusiform  septate  spores.  It  should  be  remem¬ 
bered  that  the  genus  Fusarium  contains  many  representatives  which  are 
entirely  saprophytic.  Thus  Fusarium  solani ,  which  is  destructive  to 
tomatoes,  is  not  able  as  Prof.  Gallowayt  has  shown,  to  cause  rot  unless 
the  tissues  are  somewhat  disorganized.  Cladosporium  herbarum  is  not 
an  uncommon  fungus  on  u  blighted  wheat  heads,”  and  Frank  f  has  shown 
that  it  is  parasitic  on  the  heads  and  leaves  of  various  grasses.  This 
disease  seems  to  have  been  known  for  a  long  time  in  Iowa.  Prof.  Bessey 
so  stated  at  the  Indianapolis  meeting  of  the  Society  for  the  Promotion 
of  Agricultural  Science ;  and  it  is  also  found  in  many  parts  of  the  United 
States,  as  Prof.  Galloway  stated  at  the  same  meeting.  Dr.  Weed  lias 
found  it  very  destructive  in  parts  of  Ohio.  Some  varieties  are  more 
subject  to  the  disease  than  others.  Thus  winter  wheat  was  not  subject 
to  it  nearly  as  much  as  some  of  the  most  highly  prized  of  the  hard 
wheats  like  the  Saskatchewan. 

Diseases  of  Barley. — Barley  on  the  college  farm  at  Ames  this  year, 
aside  from  the  “rusts”  and  “ smuts,”  has  been  subject  to  two  diseases. 
One,  Scolecotrichum  graminis ,  Fuckl.,§  which  has  long  been  known  as 
a  serious  pest  to  orchard,  timothy, ||  and  other  grasses.fi  The  diseased 
leaves  are  marked  with  brown,  or  purplish  brown,  spots,  which  appear 
on  the  leaves  transversely.  The  liyplim,  which  are  sometimes  septate, 
make  their  way  through  the  stomata  and  bear  the  small  brownish  spores 
at  the  end,  or  sometimes  laterally.  The  fungus  occurred  on  all  of  the 
varieties. 

The  other  fungus  is  Helminthosporium  graminum ,  Babli.  This  ap¬ 
pears  earlier  and  is  more  destructive.  Mr.  Ellis,  to  whom  specimens 
were  submitted,  Avrites  that  the  fungus  is,  without  doubt,  Babenhorst’s 
Helminthosporium  graminum ,  and  this  is  the  same  as  H.  inconspicuum , 

*  Diseases  of  Field  and  Garden  Crops,  p.  208. 

t  Report  U.  S.  Dept.  Agriculture,  1888,  p.  339. 

t  Kranklieiten  derPflanzen,  p.  580. 

§  Trelease,  Dept,  of  Agrl.  Report  1886.  p.  129,  Plate  vn.  Ellis,  N.  Am.  Fungi,  No. 
1988  a  and  I>. 

||  Bidrag  till  Kannedomen  om  vara  odlade  vaxters  sjkdomar.  pp.  185,  pi.  9.  Sorauer 
Just  Bot.  Jabresb.  1885  p.  502. 

%  Saccardo  Sylloge  lungorum,  Vol.  iv.  p.  348. 
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C.  &  E.*  and  Passerines  II.  turcicumA  The  specimens  in  Ellis’s  North 
American  Fungi  were  found  on  dead  leaves  of  Zea  Mays.  Passerini’s 
specimens  were  also  found  on  the  species,  and  he  attributed  it  to  the 
fungus  he  has  described.  Briosi  and  Cavara t  have  described,  figured, 
and  distributed  the  same  fungus  in  their  collection  of  parasitic  fungi. 
In  their  spores  these  species  seem  to  agree  well  enough  with  Rabenhorst’s 
H.  g raminum ,  which  was  found  by  Caspary§  on  barley.  Frank  ||  con¬ 
siders  it  to  be  only  a  well  developed  Cladosporium.  In  1885  Eriksson 
found  a  disease  on  barley,  near  tlpsala  and  Stockholm,  which  he  con¬ 
sidered  identical  with  that  found  by  Caspary  on  barley  in  Germany. 
The  Iowa  barley  disease  agrees  with  Eriksson’s,  but  differs  from  the 
corn  disease  found  by  Passerini.  According  to  this  observer  the  leaves 
of  corn  affected  by  the  fungus  are  at  first  yellow,  then  become  more  or 
less  discolored,  and  finally  wilt. 

The  spots  in  the  specimens  distributed  by  Briosi  and  Cavara  on  corn 
are  sharply  limited  and  extend  across  the  veins.  This  disease  mani¬ 
fests  itself  long  before  barley  has  u  headed  out.”  In  this  barley  dis¬ 
ease  the  spots  extend  from  the  base  to  the  very  tip  of  the  leaf  in  paral¬ 
lel  rows.  The  diseased  leaves  form  quite  a  contrast  to  those  of  the 
adjoining  healthy  plants,  as  they  are  variegated  pale  yellow  and  green. 
All  the  stalks  of  a  stool  are  affected.  The  plants  die  prematurely,  and 
soon  after  death  the  leaves  become  torn  into  shreds.  An  examination 
of  the  affected  parts  when  the  variegated  linear  stripes  appear  shows 
a  colorless  mycelium  permeating  the  tissues  of  the  leaf.  Later  a  num¬ 
ber  of  erect  septate  hyphse  appear  through  the  stomata  or  they  break 
through  the  epidermis,  bearing  large  three  to  six  celled  spores  at  the 
end.  Occasionally  one  finds  these  liyplite  branched.  The  mass  of  brown 
hyphae  and  spores  along  the  veins  can  be  easily  seen  with  the  naked 
eye.  The  spores  germinate  readily,  often  a  number  of  germinating 
tubes  coming  from  a  single  spore.  I  have  also  found  the  Helminthos- 
porium  where  Scolecotrichum ,  and  Cladosporium  graminum  had  appeared, 
but  not  in  such  abundance. 

The  usual  amount  of  smut  has  occurred  during  the  past  summer. 
Ustilago  segetum  of  oats,  barley,  and  wheat  and  U.  May d is  ot  corn  have 
d.one  an  unusual  amount  of  damage.  Grasses  have  also  been  affected 
by  several  kinds  of  smut,  some  of  which  are  quite  destructive. 

Timothy  Smut ,  ( Tilletia  striceformis  (Westd.)  Magnus). — Not  only  did 

*  Ellis  N.  Am.  Fungi  No.  45.  Grevillea  Vol.  vi,  p.  88. 

tLa  nebbia  del  grauturco.  pp.  3.  Parmia  Schroter  Just,  Bot.  Jabresb.  1878,  p. 
184. 

X Fungi  Parassiti  delle  piante  cultivate  od  utili  essicati  delineati  e  descritti.  Fasc. 
in  and  iv,  No.  81. 

$  Herbarium  Mycologicum  No.  332. 

||  Ivrankkeiten  der  pflanzen,  p.  582. 

51  Ueber  eiue  Blattflecken  Krankkeit  der  Gerste  aus  den  Berichten  der  Botaniska 
Sollskapet  i  Stockholm.  Bot.  Centralbl.  Vol.  xxix,  p.  89.  Sorauer  Just  Bot.  Jahresb., 
1885,  p.  515.  Distributed  in  Fungi  Scand.  No.  187. 


98 


this  fungus  occur  on  timothy  growing  on  the  campus,  but  quite  seri¬ 
ously  in  the  field  as  well.  It  is  known  to  occur  on  many  grasses  in 
Europe* * * §  like  Alopecurus ,  Briza.  Boa ,  Antlioxanthum ,  Milium ,  Holcus , 
A  muz,  etc.  In  this  country  it  is  known  to  occur  on  Agropyrum  repens , 
j Elymus  Canadensis  var.  glaucifolius. t  I  think  it  does  not  generally 
occur  here  on  blue  grass,  but  I  have  found  it  on  that  host  in  Cam¬ 
bridge,  Mass.  Last  summer  it  was  also  found  on  the  same  host  at 
Ames,  where  it  was  growing  among  timothy,  forming  the  same  lead- 
colored  patches  it  does  on  that  grass.  I  did  not,  however,  observe 
that  the  leaves  were  afterwards  torn  into  shreds,  as  it  was  cut  soon 
after  the  fungus  appeared.  Very  likely  it  does  so,  as  it  seems  to  be 
common  when  fungi  attack  grasses,  especially  along  the  veins  of  the  leaf. 

Brome  Smut ,  (Ustilago  bromivora,  Fiscli.  de  Waldh.  var.  macrospora , 
Fallow.)  Tall  Meadow  Oat  Smut ,  ( Cintractia  avenece ,  Ellis  and  Tracy).— 
Early  in  June  Mr.  F.  A.  Sirrine  called  my  attention  to  several  smuts 
occurring  on  some  of  the  cultivated  grasses  in  the  plats  of  the  experi¬ 
ment  station.  The  first  ( Ustilago  bromivora,  Fisch.  de  Waldheim)  is 
apparently  the  variety  macrospora%  of  Farlow.  It  occurs  abundantly 
on  one  of  the  best  of  our  native  species  of  Bromus  (B.  breviaristatus) 
and  it  has  been  reported  on  B.  ciliatus ,  by  Dr.  Halsted.  It  affects  the 
inflorescence  so  as  to  completely  destroy  it.  This  smut  will  probably 
not  occasion  much  loss,  as  it  attacks  the  inflorescence  and  the  grass  can 
be  cut  before  it  appears,  but  it  must  greatly  injure  its  vitality. 

The  second  destructive  smut  was  found  on  Arena  elatior.  This  was 
more  common  than  the  Brome  smut  and  seems  to  be  the  same  as  lias 
been  found  by  Prof.  Tracy  in  Mississippi  on  the  same  host,  and 
called  Cintractia  arenece ,  Ellis  and  Tracy.§  It  transforms  the  ovary 
into  a  compact  mass,  which  is  made  up  of  small  brownish  spores. 

This  year  Ustilago  panici-miliacei  (Pers.)  Wild.,  was  very  common  on 
Panicum  capillare  and  P.  sanguinale ,  completely  destroying  a  large  num¬ 
ber  of  the  plants.  Last  year  it  was  noticed  abundantly  only  on  the  lat 
ter  host,  none  being  found  on  Panicum  capillare.  It  was  observed  on 
.  the  latter  by  Prof.  Arthur  ||  some  years  ago  about  Ames.  This  fungus 
does  not  seem  to  differ  from  U.  syntherismw  occurring  on  the  sandbur 
( Cenchrus  tribuloides ),  and  unless  experiments  have  been  made  to  decide 
whether  Panicum  smut  can  be  transferred  to  the  sandbur  and  vice 

*  J.  B.  De  Toni  in  Saccardo  Sylloge  Fungorum,  Vol.  n,  p.  484.  Winter  Die  Pilze, 
Vol.  i,  p.  108.  The  following  hosts  are  given  by  Winter:  Agrostis  stolon  if  era,  A.  vul¬ 
garis,  Calamagrostis  Halleriana,  Milium  effusum,  Holcus  lauatus ,  Arena  elatior,  Briza 
media,  Poa  pratensis,  Dactylis  glomerata,  Festuca  ovina,  F.  elatior,  Bromus  inermis, 
Lolium  perenne. 

t  Trelease,  Smut  of  Timothy.  Dept,  of  Agrl.  Report.  Ellis  North  American  Fungi, 
No.  1498. 

t  Bull.  Iowa  Agrl.  College,  1886,  p.  59.  Saccardo  Sylloge  fnngornm,  Vol.  vn,  p. 
461.  Winter  1.  c.,  Vol.  1,  p.  77. 

§  Journal  of  Mycology,  Vol.  vi,  p.  77. 

||  Bull.  Iowa  Agrl.  College,  1884,  p.  172. 
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versa,  they  should  be  placed  together.  I  mention  these  cases  to  show 
how  destructive  some  fungus  diseases  are  some  years  and  they  do  not 
appear  at  others. 

Clover  Rust ,  ( Uromyces  trifolii ,  Alb.  &  Schw.)  Wint.,  is  referred  to  by 
Prof.  Dudley  in  a  recent  bulletin  as  occurring  on  red  clover  in  New 
York  in  a  very  destructive  Avay.  I  think  it  has  not  been  previously 
reported  on  that  host  in  this  country,  though  occurring  abundantly  on 
it  in  Europe,  according  to  Frank,  Kraft,  and  others.  Clover  rust  has 
long  been  known  to  occur  ou  white  clover  in  this  country,  and  is  at 
times  quite  destructive.  In  August  my  attention  was  called  to  the 
rust  occurring  on  the  campus  close  to  the  botanical  laboratory.  The 
plants  affected  were  somewhat  trodden,  but  nearly  every  stalk  had  its 
leaves  badly  diseased.  The  affected  plants  soon  withered.  After  the 
first  discovery  the  rust  was  soon  noticed  some  30  feet  away,  attacking 
the  leaves  and  stems.  It  was  quite  general,  as  students  brought  speci¬ 
mens  in  from  the  field  and  various  places  on  the  college  farm  and 
campus.  During  the  months  of  August,  September,  and  early  October, 
only  uredospores  were  found,  but  later  teleutospores  were  produced 
very  abundantly.  The  stems  were  marked  with  longitudinal  brownish 
sori  so  thick  that  in  touching  the  plant  the  hands  were  colored  brown. 
The  teleutospores  made  their  appearance  first  ou  the  stems,  and  later 
they  appeared  on  the  petioles  and  leaves. 

TJromyces  trifolii  also  occurs  on  crimson  clover  ( Tri folium  incar na- 
tum)*  Some  years  ago  it  was  very  bad  in  an  experimental  plat  at 
Madison,  Wis.  The  fungus  is  more  destructive  to  this  plant  than  to 
red  clover.  It  lias  also  been  found  on  the  same  host  at  Ames  by  Mr. 
Sirrine.  In  this  country  the  fungus  has  been  principally  reported  as 
destructive  on  white  clover,  and  commonly  all  three  stages  occur  on  it. 
Miss  Howell  has  recently  shown  that  the  fungus  on  red  and  on  Avliite 
clover  is  identical,  and  that  the  uredo  and  teleutospores  can  be  produced 
from  the  secidium  which  appears  early  in  the  summer. 

II. — FRUITS  AND  FRUIT  TREES. 

Plum  Scab  or  Black  Spot. — For  two  seasons  I  have  Avatched  with  some 
interest  a  fungus  which  causes  the  plums  of  some  of  the  cultivated 
varieties  of  Prunus  Americana ,  especially  the  Miner,  to  become  spotted 
and  more  or  less  scabby.  So  far  as  I  know  this  has  not  been  recorded 
before,  though  Professor  Osborn  informs  me  lie  has  observed  a  similar 
appearance  for  some  years.  It  is  not  improbable  that  the  disease  may 
be  quite  common  in  the  Northwest.  The  cause  of  the  spotting  is  a  par¬ 
asitic  fungus  Avhich  seems  to  be  closely  related  to  the  fungus  causing 
the  black  spot  disease  of  peaches  ( Cladosporium  carpophilum.)  The 
last  species  Avas  described  by  Felix  Yon  Tlminen  in  1887  f  and  he  records 

*  Treleaso  Parasitic  Fungi  of  Wisconsin,  No.  152,  p.  21. 

t  Syrnb.  Mycol.,  p.  107. 
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it  as  very  troublesome  in  that  year  and  the  year  before.  Recently  Prof 
Arthur  *  has  recorded  it  as  very  widespread  in  Indiana,  and  Dr.  Erwin 
F.  Smith  t  as  quite  destructive  in  Delaware,  Michigan,  etc.  Professor 
Galloway,  who  has  kindly  allowed  me  the  use  of  his  unpublished  notes, 
records  it  as  very  destructive  in  many  parts  of  the  United  States.  The 
principal  loss  results  from  unattractive  peaches  and  premature  decay, 
due  to  Monilia  fructigena  and  other  saprophytic  fungi.  In  Texas  I 
have  seen  many  peaches  affected  by  it,  especially  the  late  varieties. 
The  plum  fungus  differs  in  some  respect  from  the  peach,  but  this  may 
not  be  sufficient  to  make  a  new  species. 

So  far  I  have  only  found  the  fungus  on  the  fruit,  but  the  peach  fungus 
is  recorded  by  Prof.  Galloway  on  the  leaves  as  well.  When  plums 
begin  to  ripen,  or  are  just  turning  in  color,  small  round  patches  not 
larger  than  a  pin  head  make  their  appearance.  They  are  pale  greenish 
or  grayish  in  color.  These  spots  increase  in  size  till  in  some  cases  they 
are  half  an  inch  across.  They  are  usually  round,  with  a  somewhat  paler 
border.  In  older  specimens  the  patches  are  frequently  confluent  and 
of  darker  brown  color.  In  very  old  specimens,  especially  in  those, 
where  the  fruit  lias  undergone  decomposition,  the  patches  become  black 
and  uneven. 

An  examination  of  the  small  grayish  spots  shows  a  nearly  colorless 
mycelium  creeping  over  the  surface.  In  the  darker  portions  of  the 
large  patches  are  septate  hyplne.  In  some  cases  these  can  be  seen  to 
come  through  cracks  in  the  cuticle.  They  are  irregular  in  outline  and 
frequently  bent.  As  the  material  becomes  older  a  dense  stroma  of 
short  brownish  hyplne  appears.  It  lies  between  the  cuticle  and  the 
cellulose  layers  of  the  cell  wall.  In  cross  section  the  hyplne  are  more 
or  less  angular  in  appearance,  but  when  free  they  are  rounded.  This 
stroma,  especially  under  favorable  conditions,  keeps  on  producing  the 
erect  septate  hyphse,  which  bear  the  slightly  colored  spores  at  the  end. 
They  are  oval  in  form,  pointed  at  the  end,  and  usually  two  celled.  The 
spores  germinate  readily  when  kept  in  a  moist  chamber,  producing  a 
colorless  tube. 

The  fungus  itself  does  not  impair  the  qualities  of  the  fruit,  as  the  in¬ 
jury  is  little  beyond  where  the  spot  appears,  affecting  only  three  or  four 
layers  of  cells  underlying  the  spot.  Outside  of  the  spot  the  tissues 
have  their  normal  appearance.  The  cell  contents  of  the  affected  parts 
are  brown  and  dead.  This  death  of  cells  causes  a  loss  of  water,  and, 
as  a  result,  small  cracks  appear  in  the  cuticle  through  which  the  hyplise 
can  readily  enter  the  plant.  But  this  entrance,  so  far  as  I  have  ob¬ 
served,  is  only  superficial,  never  in  the  epidermal  layer,  nor  even  beyond 
the  cellulose  layer  of  the  cell  wall  of  the  epidermal  cell.  It  is  not  un¬ 
common  to  find  large  cracks  or  rifts  through  the  outer  patches.  Plums 
affected  by  this  fungus  invariably  show  Monilia  fructigena,  putrefactive 


*  Bull.  Agrl.  Experiment  Station,  Indiana,  No.  9,  1889. 
t  Jour.  Mycology,  Vol.  v.  p.  32. 
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bacteria,  and  less  commonly  Rliizopus  nigricans ,  which  cause  a  rapid 
decay  of  the  fruit.  A  number  of  affected  plums  were  placed  in  a  moist 
chamber  and  these  were  soon  covered  with  a  vigorous  growth  of 
Monilia,  its  mycelium  spreading  in  all  directions.  Its  growth  subsided 
in  a  few  weeks,  when  mycelial  masses  were  formed. 

The  plum  fungus  seems  to  differ  chiefly  from  the  one  occurring  on 
peaches  in  the  shorter  hyplise  and  somewhat  smaller  spores.  Those  on 
the  peach  are  occasionally  borne  laterally.  The  more  vigorous  hyphae 
of  the  peach  may  be  due  to  physiological  causes.  Mr.  Ellis,  to  whom 
specimens  were  submitted,  thinks  it  is  a  distinct  species. 

Anthracnose  of  cur  rants,  (Gleeosporium  ribis  (Lib.)  Mont,  and  Desm.). — 
Attention  has  been  directed  to  this  disease  by  several  investigators.* 

It  is  very  destructive,  causing  the  leaves  to  become  spotted  on  the 
upper  surface,  and  to  fall  long  before  the  proper  time.  Sometimes  the 
leaves  drop  early  in  August.  The  spores  come  from  small  dark -brown 
specks.  When  ripe  the  epidermis  breaks,  allowing  the  spores  to  ooze 
out  in  tendrils.  It  is  most  commonly  found  on  Ribes  rubrum  at  Ames. 

Two  other  destructive  diseases  have  also  appeared  on  currants.  One 
is  caused  by  a  species  of  Septoria.  The  spots  are  at  first  brown,  later 
becoming  pale  on  the  upper  and  brown  on  the  under  surface.  Each 
spot  has  a  number  of  small  conceptacles,  which  contain  the  slender 
spores.  Another  disease  found  on  Ribes  rubrum  causes  a  similar  spot¬ 
ting  but  does  not  contain  conceptacles,  the  hyphse  breaking  through 
the  epidermis  and  bearing  the  Cercospora  spores.  Both  of  these  fungi 
cause  the  leaves  to  drop  prematurely.  The  Septoria  disease  is  the  more 
destructive. 


CyUndrosporium  padi ,  Karsten. — It  has  become  practically  impossible 
to  grow  good  cherry  seedlings  on  account  of  this  fungus.  Leaves  begin 
to  fall  early  in  June,  and  where  cherries  are  budded  the  young  growth 
continually  produces  spores  throughout  the  season. 

The  cluster  cup  f  ungus  of  gooseberries  ( JEcidium  grossularice  DC.)  has 
been  very  destructive  to  cultivated  gooseberries  and  a  common  culti¬ 
vated  shrub,  Ribes  alpinum.  It  not  only  affects  the  leaves  but  causes 
the  fruit  to  become  greatly  distorted  and  worthless. 

Black  knot  (Plow right ia  morbosa ),  although  occurring  abundantly  on 
a  large  number  of  hosts  of  the  genus  Prunus ,  is  especially  destructive 
to  Avild  plums  and  cherries  in  this  State  (Prunus  Americana ,  P.  sero- 
tina ,  P.  Virginiana ),  frequently  causing  the  death  of  the  plant  in  a 
few  years.  It  is  not  uncommon  to  find  it  on  Prunus  domestica ,  and 
within  the  last  year  it  has  been  found  on  one  of  the  Chinese  apricots 
(Prunus  Armeniaca)  on  the  college  grounds.  The  tree  upon  which  the 
fungus  was  found  has  been  subject  to  much  pruning,  and  possibly  in¬ 
fection  has  been  brought  about  in  this  way.  It  is  not  improbable  that 


^Dudley,  Agric.  Exper.  Sta.,  Cornell  Univ.,  Ithaca,  Bull.  15,  p.  196;  Peck,  38tli 
and  43d  Report  N.  Y.  State  Mus.  Nat.  Hist.,  p.  98,  6;  Seymour,  American  Garden, 

Yol.  xi. 
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the  pruning  lias  lowered  its  vitality  and  rendered  it  liable  to  the  dis¬ 
ease. 

Vibrissea  hypogcect  lias  also  been  found  at  Ames  on  an  old  dead  grape 
root. 

White  rust  of  beets. — Late  in  October,  when  the  beets  were  being 
harvested,  one  of  the  students,  Mr.  W.  Zmunt,  brought  a  leaf  of  the 
common  beet,  which  showed  several  white  pustules  which  proved  to  be 
a  Cystopus .  A  careful  search  through  other  herbaria  lias  shown  more 
specimens.  I  have  not  seen  the  oospores,  so  I  can  not  say  to  which 
species  it  belongs,  but  the  conidia  resemble  those  of  Cystopus  bliti  (Biv.) 
de  Bary.  This  has  not  been  recorded  as  occurring  on  any  of  the  Clienopo- 
diacea?  in  the  United  States.  Frank,* * * §  Sorauer,t  Berlese,  and  De  Tonif 
record  it  as  occurring  on  Chenopodium ,  a  genus  closely  related  to  Beta, 
Here  again  we  are  confronted  with  the  question  why  this  Cystopus 
should  affect  the  beet  in  Iowa  and  apparently  has  not  been  found  on 
this  host  in  other  parts  of  the  world.  It  certainly  seems  that  if  the 
fungus  had  occurred  commonly  it  would  have  been  observed  before. 

III. — FOREST  TREES. 

Thus  far  I  have  not  observed  Gloeosporium  nerviseguum  on  sycamore 
trees  in  the  vicinity  of  Ames,  but  a  fungus  giving  the  leaves  of  JEscnlus 
glabra:  a  similar  scorched  appearance  was  found  early  in  August.  It  is 
due  to  the  parasitic  fungus  Phyllosticta  sphceropsoidea ,  E.  and  E.  By 
the  middle  of  September  many  of  the  leaves  were  dry  and  had  fallen 
from  the  trees. 

Cedar-apple  fungus. — So  far  as  I  know  the  only  recorded  species 
for  this  locality  is  Qymno sporangium  macropus,  but  last  spring  a  sec¬ 
ond  species,  G.  globosum ,  was  found  infesting  one  of  the  cedars.  G. 
macropus  is  the  common  species  in  Illinois,  Wisconsin,  and  Iowa,  and 
I  think  is  the  common  “cedar  apple”  in  most  parts  of  the  United 
States.  Dr.  Halsted§  concluded  that  we  have  only  one  species  in  this 
locality.  I  found  only  a  single  specimen  of  the  other  after  a  diligent 
search.  It  might  in  this  connection  be  interesting  to  state  that  some  of 
the  wild  crab  apples  close  to  Juniper  us  Virginiana  have  been  so  severely 
attacked  by  Beestelia pyrata  that  not  only  was  every  leaf  affected  but  the 
fruit  and  young  branches  as  well.  The  young  branches  usually  died, 
so  that  the  trees  are  in  a  bad  condition.  It  was  also  noticed  that  be¬ 
fore  Gymnosporangium  macropus  appeared  the  leaves  coming  from  the 
small  lateral  branches  were  yellow,  as  if  they  had  been  infested  by  the 
fungus.  Other  duties  have  prevented  my  studying  these  early  yellow 

*  Kranklieiten  der  Pflanzen,  p.  419. 

t  Pflanzenkrankheiten,  Vol.  n,  p.  175. 

+  Saccardo  Sylloge  fungorum,  Vol.  vii,  p.  236. 

§  Halsted,  Bull.  Iowa  Agric.  College,  Botanical  Dept.,  1886,  p.  63.  Report  U.  S.  Dept. 
Agriculture,  1888,  p.  370. 


103 


leaves  carefully.  Dr.  Farlow*  refers  to  Boestelia  aurantiaca  as  possibly 
being  perennial. 

Mar  sonia  juglandis  (Lib.)  has  been  quite  destructive  to  Jug  Ians  cin- 
erea  and  J.  nigra,  causing  brown  spots  to  appear  on  the  leaves.  Trees 
thus  affected  lose  their  foliagepre  maturely.  Mar  sonia  Marti  nil  Sacc. 
and  Ell.,  commonly  occurred  on  Quercus  alba  and  Q.  rubra ,  causing  pale 
colored  spots  with  two-celled  spores.  Phyllactinia  suffulta  occurred  de¬ 
structively  on  Fraxinus  at  Ames  the  past  summer. 


REMARKS  ON  THE  FUNGUS  OF  A  POTATO  SCAB. 

(Sponyospora  solani  Brunch.) 

By  Prof.  Cf.  de  Lagerheim. 

In  purchasing  some  potatoes  at  a  market  in  Quito  for  use  in  bacterial 
cultures,  I  noticed  Avhile  cleaning  them  that  they  were  affected  with 
black  warts.  An  incision  into  these  warts  convinced  me  that  they  were 
caused  by  the  fungus  Spongospora  solani ,  described  by  Brunchorstt 
several  years  ago.  This  disease  is  said  not  to  occur  in  North  America,!  as 
the  disease  known  as  u  scab  ”  is  there  produced  by  other  fungi.  Since 
South  America  is  the  home  of  the  potato,  it  seemed  to  me  of  interest  to 
study  this  disease  here.  The  disease  is  generally  known  in  Quito,  and 
manifests  itself  on  potatoes  from  various  localities.  It  is  called  u  Oara,”§ 
and  is  supposed  to  be  occasioned  by  the  gnawing  of  worms. 

The  microscopic  appearance  and  the  behavior  of  the  warts  coincide 
fully  with  the  description  and  illustration  given  by  Bruucliorst  (loc.  cit., 
p.  219,  Plate  i,  Fig.  2).  While  the  microscopic  illustrations  of  Brunchorst 
were  quite  accurately  drawn,  they  were,  nevertheless,  altogether  erro¬ 
neously  interpreted.  The  wart-forming  tissue,  which  he  considers  as  a 
part  of  the  potato  altered  by  the  disease,  is  the  pseudo-parenchyma  of 
fungus  hyphse,  in  which  the  characteristic  spore  balls  arise.  The  fun¬ 
gus  is,  therefore,  not  a  Myxomycete,  and  has  no  relation  to  Plasmodio- 
phora.  In  cross  sections  of  the  warts  hyplue  are  often  seen  growing 
out  of  the  pseudo-parenchyma,  their  membranes  being  precisely  of  the 
same  color  as  the  cells  of  the  pseudo-parenchyma.  The  membranes  of 
the  liyplire  are  of  a  more  or  less  purple-brown  color.  In  a  wart  that 
does  not  yet  contain  spores  the  hyphae  are  filled  with  a  colorless  proto¬ 
plasmic  substance,  which  is  very  often  full  of  vacuoles.  It  is  perhaps 

*Farlow:  Tlie  Gymnosporangia  or  Cedar  Apples  of  the  United  States.  Memoirs 
Boston  Soc.  Nat.  Hist. 

t  Regarding  a  very  widespread  disease  of  the  tubers  (Bergens  Museum,  Aars- 
bcretning,  1886)  Bergen,  1887. 

t  According  to  Tliaxter.  Report  of  the  Mycologist,  p.  6  (Fourteenth  Annual  Report 
of  the  Connecticut  Agricultural  Experiment  Station,  1890),  New  Haven,  Connecticut. 

§  A  word  from  the  Quichua  language,  which  means  scab  in  English,  or  sarna  in 
Spanish. 


104 


this  vacuolated  protoplasm  which  Brunchorst  (loc.  cit.,  Plate  I,  Fig. 
G)  mistook  for  the  plasmodia  of  his  Spongospora.  In  the  warts  con¬ 
taining  mature  spore  balls  the  hyphse  are  usually  empty.  The  struc¬ 
ture  of  the  spore  balls  was  correctly  understood  and  drawn  by  Brunch¬ 
orst  (loc.  cit.,  p.  221,  Plate  i,  Figs.  4,  5),  but  they  are  not  detached,  being 
fastened  to  the  surrounding  liyplme  of  the  pseudo-parenchyma.  In  thin 
cross  sections  one  can  easily  see  that  this  is  so,  and  that  very  often,  if 
not  always,  branches  of  the  hyplme  penetrate  the  interstices  of  the 
spore  ball,  fill  them  up,  and  are  firmly  united  to  the  individual  spores. 
According  to  this  the  development  of  the  spore  balls  is  quite  different 
from  the  one  stated  by  Brunchorst  (loc.  cit.,  p.  223).  I  did  not  meet 
with  any  early  stages  of  the  spore  formation  among  my  material.  Ac- 
coiding  to  the  structure  of  the  mature  spore  balls  it  is  presumable, 
hovevei,  that  they  arise  in  the  following  way:  Neighboring'  hypha?  de¬ 
velop  upon  the  pseudo-parenchyma,  and  divide  up  into  small  cells  which 
cling  firmly  to,  and  partly  surround,  the  sporogenus  hyphm.  The  outer 
membrane  of  the  peripheral  spores  is  not  quite  smooth,  but  seems 
grauulose.  The  size  of  the  individual  spores  agrees  with  the  statement 
made  by  Brunchorst.  I  have  been  as  unsuccessful  as  Brunchorst  in 
making  the  spore  balls  germinate.  Until  we  understand  their  man¬ 
ner  of  germination  it  would  be  premature  to  assign  the  fungus  to 
any  definite  place  in  the  system  of  classification.  Probably  the  libera¬ 
tion  and  germination  of  the  spores  results  through  the  decay  of  the 
surrounding  pseudo-parenchyma,  Brunchorst  mentions  that  the  crusts 
are  frequently  eaten  by  insect  larvae,  and  this  seems  to  be  the  case  here 
also.  It  is  probable  that  the  spores  pass  through  these  insects  without 
sustaining  any  injury,  and  are  distributed  in  this  manner.  It  might 
prove  of  interest  to  make  experiments  in  this  line. 

In  conclusion  a  few  words  may  be  said  in  regard  to  the  correct  name 
of  the  fungus.  It  seems  to  me  that  Spongospora  solani  Brunchorst  is 
identical  with  a  fungus  long  known  and  described  by  various  authors. 
The  name  of  this  fungus  is  Erysibe  subterranea  Wallrotli  (Linnea,  1842, 
p. 332),  Avhich  is  said  to  have  the  following  synonyms: 

Protomyces  tuberum-solani ,  Martius,  Kartoffel  Epid.,  1842,  p.  28,  t  n 
Figs.  9-13,  t.  hi,  Figs.  36-38. 

Tubercinia  scabies ,  Berkeley,  Journ.  Roy.  Hort.  Soe,,  1846,  vol.  i,  p.  33, 
Figs.  30,  31. 

Sorosporium  scabies ,  Fischer  von  Waldheim  Aper.  Syst.  Ustil.,  1877, 
p.  33. 

Unfortunately  the  publications  of  Wallrotli,  Martius,  and  Berkeley  are 
not  accessible  to  me,  which  renders  it  impossible  for  me  to  decide  this 
question.  If  my  supposition  be  correct,  the  fungus  should  be  called 
Spongospora  subterranea  (Wallr.). 

Microbiological  Laboratory  at  Quito,  June  24, 1891. 
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DESCRIPTION  OF  TWO  NEW  SPECIES  OF  PERONOSPORA. 

By  M.  B.  Waite. 

PERONOSPORA  CELTIDIS. 

(Plate  XVII,  Figs.  1-16.) 

Spots  definite,  angular,  minute,  about  lmm  or  less  in  diameter,  limited 
by  tlie  vein  lets;  by  confluence  forming  irregular  patches  or  covering 
the  greater  part  of  the  leaf;  dark  purple  above,  and  when  close  together 
surrounded  by  an  indistinct  yellow  border ;  on  the  under  side  at  first 
dark  green  in  color,  with  a  water- soaked  appearance,  becoming  ashy 
gray  as  the  conidiopliores  are  thrown  np,  then  brownish,  the  confluent 
patches  soon  becoming  brown. 

Mycelial  liyplim  small,  delicate,  much  branched,  from  3  to  7 £//  in  di¬ 
ameter,  averaging  about  G//,  with  very  thin  and  hyaline  cell  walls. 
Haustoria  not  seen. 

Conidiopliores  slender,  four  to  five  times  branched  and  bearing  from  14 
to  28  conidia,  branching  in  the  so-called  dichotomous  manner,  but  with 
the  first  branch  extending  outward  at  nearly  a  right  angle.  Branches 
and  tips  nearly  straight,  tips  gradually  tapering  to  a  blunt  point.  Total 
length  of  the  conidiopliores  200  to  320//.  Length  of  the  stem  to  the  first 
branch  nearly  equal  to  the  length  of  the  head  from  the  first  branch  to 
the  tip. 

Conidia  elliptical,  nearly  twice  as  long  as  broad,  14  by  2 6//  to  20  by  38//, 
averaging  about  1G  by  31//,  provided  with  a  blunt  apiculus  and  a 
swelling  at  the  base  which  closely  resembles  that  at  the  apex,  making 
the  two  ends  appear  alike,  dark,  smoky  colored;  germinating  by  zo¬ 
ospores,  eight  or  nine  in  number,  which  break  through  the  apical  jiapil- 
lus.  In  living  specimens  viewed  with  a  low  power  of  the  microscope 
as  an  opaque  object  the  conidia  appear  black,  and  the  conidiopliores  are 
hygroscopic. 

Oospores  produced  abundantly  in  the  leaf  parenchyma,  to  which  the 
whole  fungus  seems  to  be  limited  ;  subglobose,  light  brown  in  color,  28 
by  3 G/t  to  30  by  44//;  endospore  rather  thin;  exospore  smooth,  quite 
variable  in  thickness,  causing  the  margin  of  the  oospore  to  appear  un¬ 
dulate  in  cross  section.  Walls  of  the  oogonium  thin. 

On  Celtis  occidentalism  L.  Washington,  D.  C.,  October  7,  1891,  Herb. 
M.  B.  Waite,  No.  55G;  October  9,  1891,  Herb.  M.  B.  W.,  No.  557. 
Still  Pond,  Md.,  October  10, 1891,  Herb.  W.  T.  Swingle,  Nos.  402G,  4027. 

Observations : — This  species  is  an  exceptional  form  in  many  respects. 
It  is  the  only  species  in  the  family  so  far  found  growingon  a  tree,  although 
Phytophthora  omnivora  grows  on  seedlings  of  Fay  us  and  other  trees,  and 
Plasmopara  viburni,  Peck,  on  Viburnum ;  P.  viticola,  on  Vitis;  P.  ribicola 
on  kibes,  Peronospora  sparsa  on  Rosa  and  P.  ruin  on  Rubus  all  grow  on 
woody  plants.  The  spots  formed  on  the  leaves  are  usually  small  and 
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would  at  first  glance  Scarcely  be  thought  to  be  the  work  of  a  Perono- 
spora.  The  leaves  of  the  host  plant  are  harsh  and  firm  in  texture. 
Whether  from  adaptation  to  this  peculiar  host  or  from  other  causes  this 
species  seems  to  have  developed  on  different  lines  from  most  Perono- 
sporacere.  It  does  not  fit  well  into  the  present  scheme  of  classification. 
The  germination  by  zoospores  would  suggest  Plasmopara,  but  the 
long,  dark-colored  conidia  are  much  unlike  the  typical  conidia  of  that 
genus,  which  are  small,  orbicular,  and  hyaline.  The  conidia  of  this 
species  are  also  remarkable  for  the  papillus  at  the  base.  The  conidffi- 
phores  are  similar  to  those  of  Peronospora,  but  the  nearly  straight 
branches  and  the  tendency  of  the  first  branch  to  come  out  at  nearly  a 
right  angle  gives  at  least  a  suggestion  of  Plasmopara.  It  should  be 
remarked  that  the  so-called  pinnate  coni dioph ores  of  Plasmopara  are 
not  pinnate.  The  lateral  branches  are  rather  short  and  are  arranged 
along  a  lengthened  axis  after  the  manner  of  the  two-fifths  pliyllotaxy 
in  phenerogams.  In  the  dichotomous  forms,  as  in  Peronospora,  the 
branches  are  arranged  in  the  same  way  except  that  the  lowest  branch 
is  relatively  long  and  extends  upward  rather  than  straight  out,  but 
there  is  rarely  any  difficulty  in  deciding  which  is  the  main  stem.  They 
are  not,  then,  truly  dichotomous. 

The  conidiophores  of  P.  celtidis ,  while  of  the  type  Peronospora ,  may 
be  regarded  as  a  step  toward  Plasmopara.  So  far  as  known  to  me 
no  one  has  studied  the  exact  arrangement  of  the  branches  of  the 
conidiophores  of  any  species  of  this  order.  Outline  drawings  are 
scarcely  satisfactory  representations  of  these  objects,  because  they  do 
not  clearly  indicate  whether  a  given  branch  extends  up  or  down  from 
the  plane  of  the  drawing.  The  figures  of  the  conidiophores  given  on 
Plate  xvn  are  open  to  this  objection.  It  is  not  easy  to  determine  how 
each  branch  extends,  much  less  to  represent  it  accurately  in  a  drawing. 

The  mycelium  of  this  species  looks  quite  unlike  the  typical  mycelium 
of  Peronospora.  It  is  much  more  delicate  and  somewhat  resembles 
that  of  the  Uredinem.  The  oospore  is  apparently  identical  with  that 
of  the  section  Effusce.  The  oospores  of  the  two  species  represented  on 
the  plate  are  strikingly  similar  except  in  size.  But  with  all  the  char¬ 
acters  taken  into  account  one  would  scarcely  wish  to  place  P.  celtidis 
in  the  section  Effusce.  Mr.  W.  T.  Swingle  lias  pointed  out  to  me  that 
Peronospora  cubensis ,  B.  and  C.,  resembles  P.  celtidis  quite  closely, 
and  is  its  nearest  ally,  and  that  these  two  species  form  a  group  by 
themselves,  differing  considerably  from  either  Peronospora  or  Plasmo¬ 
para.  Both  have  long,  very  dark  conidia,  pointed  at  each  end  and 
germinating  by  zoospores,  with  conidiophores  of  the  so-called  dichoto¬ 
mous  type,  and  strongly  hygroscopic.  For  the  present  the  form  on 
Celtis  is  thought  to  be  best  placed  in  the  genus  Peronospora. 
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Peronospora  hydropiiylli. 

(Plate  XVII,  Figs.  17-24.) 

Spots  yellowish  on  both  sides  of  the  leaf,  but  more  visible  from  above, 
2  to  4imn  broad  by  10  to  25mm  long,  with  rather  indistinct  margins,  lim¬ 
ited  laterally  by  the  veins,  or  by  confluence  covering  the  greater  part 
of  the  leaf,  becoming  brown  with  age  or  causing  the  whole  leaf  to  shrivel 
up.  Under  surface  of  the  spots  sparsely  frosted  by  the  conidiophores. 

Mycelial  liyplue  occasionally  branching,  quite  irregular,  narrowed 
down  at  frequent  intervals  to  half  the  average  diameter  and  covered 
with  protuberances,  some  of  which  are  sufficiently  extended  to  form 
branches;  diameter  varying  from  6  to  7/4  in  the  constricted  portions  to 
15  or  16/4,  or  even  more,  in  the  swollen  parts,  averaging  10  to  12//. 

Haustoria  small,  15  to  24 //  long,  consisting  of  a  short,  broadly  clav- 
ate  branch  with  three  to  five  finger-like  small  branches  arranged  in  a 
whorl  around  its  apex. 

Conidiophores  rather  large,  dichotomously  many  times  branched,  the 
branches  bent  into  reversed  curves  and  often  twisted  around  each 
other;  tips  slender,  tapering  to  a  blunt  point,  curved  or  often  with  a 
reversed  curve,  numbering  sixteen  in  a  small  specimen  to  fifty  on  an 
average,  or  to  seven ty-five  on  a  very  large  one.  Total  length  of  the 
conidiophore  varying  from  200  to  450//,  length  of  the  stem  to  the  first 
branch  varying  from  one-half  to  four-sevenths  the  total  length.  The 
first  branch  is  relatively  large,  usually  from  two-thirds  to  three-fourths 
of  the  length  of  the  whole  head,  and  contains  about  that  proportion  of 
the  tips,  often  nearly  equaling  the  rest  of  the  head. 

Conidia  ovate,  without  apical  papillae  or  marks  to  indicate  the  point 
of  attachment;  smoky  colored,  measuring  19  by  28//  to  25  by  35//,  aver¬ 
aging  about  21  by  30//;  germinating  by  means  of  a  lateral  tube  which 
is  often  curved  in  a  loose  spiral  and  usually  at  one  or  two  points  swollen 
abruptly  to  twice  the  normal  size,  which  is  gradually  resumed  again. 

Oospores  xiroduced  in  the  leaf  x>arenchyma,  subglobose,  39  to  45//  in 
diameter,  light  brownish  in  color;  endospore  rather  thick;  episxiore 
thin  in  places,  causing  the  margin  of  the  sj>ore  to  become  undulate  in 
section.  Walls  of  the  oogonium  thin. 

On  Hydropliyllum  Virginicum ,  L.  Oregon,  Ill.,  June  1,  1888.  Herb. 
M.  B.  Waite,  No.  558.  Near  Washington,  D.  C.,  May  5,  1889,  No.  559,  a 
single  infected  xdant.  Iowa  City,  Iowa,  spring,  1888.  A.  S.  Hitchcock.* 

Observations. — It  will  be  seen  from  the  description  and  drawings  that 
this  Sfiecies  is  a  typical  Peronospora  of  the  section  Effuscv.  It  firesents 
no  difficulties  in  classification  unless  it  be  in  the  fact  that  the  sxiecies 
in  the  section  Pffusce  are  not  very  clearly  defined,  and  botanists  are 
obliged  to  defend  mainly  on  the  host  plants  for  the  determination  of 
the  species.  The  germination  of  the  conidia  was  accomxdished  by 

*  These  specimens  are  mentioned,  hut  not  described;  by  McBride  and  Hitchcock,  in 
Bull.  No.  1,  from  the  Laboratories  of  Nat.  Hist,  of  the  State  Univ.  of  Iowa,  p.  51. 
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placing  them  in  water  on  a  glass  slide,  under  a  bell  jar.  The  conidia 
used  for  the  purpose  were  taken  from  fresh  leaves  which  had  been 
gathered  in  the  tin  collecting  box  and  had  remained  there  several 
hours.  They  were  placed  in  water  during  the  day,  and  on  the  following 
morning  they  had  thrown  out  their  germ  tubes.  These  show  one  or 
more  peculiar  swellings  or  bulb-like  expansions.  This  is  not  rare  in 
the  Peronosporacem,  but  has  been  observed  in  a  number  of  species. 
De  Bary  figures*  the  germinating  conidia  of  F.  cffusa  and  several  other 
species  showing  this  character. 

There  is  often  more  than  one  conidiophore  extending  from  a  stoma. 
In  some  cases  as  many  as  five  were  seen.  (Plate  xvii,  Fig.  10.)  The 
manner  in  which  the  conidia  originate  from  the  mycelium  is  the  same  as 
in  Bremia  lactucw  as  figured  by  Cornu,  t  A  mycelial  thread  running 
near  a  stoma  sends  out  a  branch  which  is  contracted  at  the  point  of  emis¬ 
sion,  but  soon  swells  out  so  as  to  nearly  equal  the  parent  branch.  As  it 
nears  the  opening  of  the  stoma  it  narrows  down  to  a  small  filament 
which  passes  through  the  opening  between  the  guard  cells  and  then 
swells  out  into  the  bulb-like  base  of  the  conidiophore. 

Type  specimens  of  both  these  species  have  been  deposited  in  the  her¬ 
barium  of  the  Division  of  Vegetable  Pathology,  U.  S.  Department  of 
Agriculture,  and  have  been  sent  to  the  following  herbaria :  Philadelphia 
Academy  of  Science;  Columbia  College,  New  York;  Harvard  University, 
Cambridge,  Mass.;  Boyal  Herbarium,  Kew,  England;  Museum  of  Natu¬ 
ral  History,  Paris;  Boyal  Botanic  Garden,  Berlin;  Boyal  Botanic  Gar¬ 
den,  Borne;  Museum  of  the  Boyal  Botanic  Garden,  St.  Petersburg,  and 
to  several  individuals. 


EXPLANATION  OF  PLATE  XVII. 


Figs.  1-16,  Peronospora  celtidis,  n.  sp. 


Figs. 


1, 2.  Leaves  of  Celtis  occiclentalis  showing  spots  caused  by  the  Peronospora. 

3.  Typical  conidiophore  X  224.  The  branches  do  not  all  lie  in  one  plane, 

as  the  figure  might  lead  one  to  think,  but  are  arranged  around  the 
stem  like  the  branches  of  a  tree.  The  lowest  branch  extends  to  the 
right  and  upward ;  the  second  branch  extends  to  the  left  and  also 
slightly  upward. 

4.  Conidiophore  below  the  average  size,  X  224. 

5.  Tips  of  the  conidiophore  more  enlarged,  X  640. 

6.  Young  conidiophore  with  conidia  attached,  X  224. 

7.  Conidiophore  nearly  mature  but  with  protoplasm  still  in  the  stem,  X 

224. 

8.  Conidium,  with  its  contained  zoospores,  just  ready  to  burst. 

9.  Conidium  discharging  its  zoospores. 


*Reclierches  sur  le  ddveloppment  de  quelques  Champignons  Parasites.  Ann.  Sci. 
Nat.  Botanique,  sdr.  4C  tome  xx,  Plate  8,  Fig.  7. 

t  Institute  de  France.  Acaddmie  des  Sciences.  Observations  sur  le  Phylloxera 
et  sur  les  Parasitaires  de  la  Vigne,  etc.  Ltudes  sur  les  Peronospordes.  I.  Le  Meu- 
nier,  Maladie  des  Laitues,  1881. 
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Waite  on  New  Species  of  Peronospora. 
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Fig. 


10.  Empty  conidium. 

11.  Mass  of  zoospores  just  escaped  and  still  fastened  together. 

12.  The  same  breaking  apart. 

13.  Zoospore  swimming  free.  One  cilia  represented.  Two  or  three  doubt¬ 

fully  observed. 

14.  Zoospore  rounded  up  and  at  rest. 

15.  Zoospore  germinating. 

16.  Oospore  in  section,  X  640. 


*  Figs.  17-24,  Peronospora  hydrophylli,  n.  sp. 


17.  Conidiopliore,  average  size,  X  224. 

18.  Mycelium,  with  haustoria  and  cells  of  the  host  penetrated  by  them,  X 

224. 

19.  Stomate,  with  five  conidiophores  extending  from  it,  X  224. 

20,21.  Oospores  in  section,  X  640. 

22-24.  Germinating  conidia. 


SOME  PERONOSPORACEAB  IN  THE  HERBARIUM  OF  THE  DIVI¬ 
SION  OF  VEGETABLE  PATHOLOGY. 

By  W.  T.  Swingle. 

Finding  a  number  of  interesting  species  of  Peronosporacem  in  the 
herbarium  of  the  Division  of  Vegetable  Pathology,  I  have  decided  to 
report  on  all  specimens  there  represented  that  have  not  been  mentioned 
previously.  I  have  included  a  number  of  interesting  forms  collected 
during  the  past  year,  but  have  excluded  all  specimens  in  exsiccati  as 
they  are  already  known  to  most  students  of  the  group.  I  have  included 
every  collection,  even  of  the  most  common  species,  because  the  record  of 
date  and  locality  may,  even  in  such  cases,  prove  of  value  in  the  future. 
Every  specimen  has  been  examined  for  oospores  and  they  have  been 
reported  whenever  found.  Nothing  is  mentioned  in  the  paper  that  is 
not  represented  by  a  specimen  in  the  herbarium. 

ALBUGO  (Persoon,§)* 

S.  F.  Gray.  A  natural  arrangement  of  British  plants,  vol.  1, 1821  p.  540,  No.  v,  p.  155. 

1801.  Uredo  §  Albugo,  Persoon.  Synopsis  method,  fungorum,  p.  223. 

1847.  Cystopw,  J.  H.LAveille,  Sur  la  disposition  mdthodique  des  Ur6din6es.  <Ann. 
des  Sei.Nat.,  3°  s6r.,  Botanique,  tome  8,  Paris,  1847,  p.  371. 

There  seems  to  be  no  doubt  that  the  generic  name  Cystopus  must  bo 
abandoned  in  favor  of  Albugo ,  which  has  twenty-six  years  priority. 
There  can  be  no  question  as  to  the  identity  of  the  two  genera.  Gray 
includes  Albugo  in  the  subfamily  Coeomidece  which  he  describes  thus:  • 

Sporidia  dust-like,  free,  heaped,  sessile  or  pedicelled,  one  or  many  celled,  growing 
at  first  under  the  epidermis  of  living  plants,  then  bursting  through  it,  naked  or  cov¬ 
ered  with  a  false  peridium  or  thecae  formed  of  the  epidermis  of  the  plant  on  which 
it  grows.* 

*  Loc.  cit.,  p.  532* 

16788 — No,  2 - 4 
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Rcestelia ,  JEcidium ,  Ustilago ,  Uredo,  and  Albugo  are  included  in  this 
subfamily.  The  genus  is  described  as  follows : 

v.  155.  Albugo,  Persoon. — Sporidia  globular,  sessile,  one-celled,  inclosed  in  the  bul- 
lated  epidermis  of  live  plants. — White.* 

The  species  Albugo  cruciferarum ,  G-ray  (Albugo  Candida  (Pers.)  O. 
Kuntze),  Albugo  tragopogi  (Pers.)  Gray,  and  Albugo  petroselini  (DO.) 
Gray,  are  included  under  Albugo.  Thus  not  only  is  the  genus  unmis¬ 
takably  characterized  in  the  description,  but  all  the  species  included, 
excepting  possibly  A.  petroseleni ,  are  still  retained  in  the  genus.  Otto 
Kuntze  in  his  u  Revisio  generum  plantarum,”  issued  in  1891,  has  re¬ 
stored  Albugo.  I  may  say  that  I  had  already  decided  that  the  change 
was  necessary.  It  is  a  fortunate  accident  that  the  older  name  proves 
to  be  one  so  well  adapted.  It  was  long  used  as  a  subgeneric  name  for 
white  rusts.  Berkeley,  writing  in  1848,  says: 

Dr.  L6veille  has  described  the  genus  under  the  name  of  Cystopus  with  very  correct 
characters.  It  is  to  be  wished,  however,  that  he  had  adopted  Schweinitz  and  Raben- 
horst’s  sectional  name  of  Albugo  (Rab.  Crypt.  FI.,  vol.  1,  p.  13),  which  is  far  more  ex¬ 
pressive;  and  as  a  general  principle  sectional  names  ought  certainly  to  be  adopted 
when  the  sections  are  raised  to  the  rank  of  genera,  t 

1.  Albugo  candidus  (Persoon)  O.  Kuntze.  Revisio  generum  plantarum,  Pars  ii, 

1891,  p.  658,  footnote  1. 

1791.  JEcidium  Candida,  Persoon.  <Kmelin,  Caroli  a  Linne  Systema  nat.,  ed.  13,  tome 

2,  pars  2,  1791,  p.  1473. 

1847.  Cystopus  candidus  (Persoon),  L6v6ille.  Sur  la  dispos.  method,  des  Ur6din6es. 
<Ann.  Sci.  Nat.,  3e  ser.,  t.  8,  1847,  p.  371. 

Conidia  on  leaves,  stems,  and  inflorescences,  oospores  in  stems  and 
inflorescences  of  Cruciferse. 

On  Cardamine  ludoviciana ,  Meyer.  S.  M.  Tracy,  March  21,  1888, 
Starkville,  Oktibbeha  County,  Miss.  Conidia  only,  on  radical  leaves. 

On  Dentaria  diphylla ,  L.  L.  M.  Underwood.  May,  1889,  Dry  den, 
Tompkins  County,  N.  Y.  Conidia  and  immature  oospores  on  leaves. 

On  Sisymbrium  canescens ,  Nutt.  F.  D.  Kelsey,  April,  1888,  Billings. 
Yellowstone  County,  Mont.  Conidia  only,  on  cauline  leaves.  F.  D. 
Kelsey,  No.  15,  June,  1888,  Helena,  Lewis  and  Clarke  County,  Mont. 
Conidia  only,  on  cauline  leaves. 

On  Sisymbrium  linifolium ,  Nutt.  F.  W.  Anderson,  No.  9,  May  17, 
1887,  Helena,  Lewis  and  Clarke  County,  Mont.  Conidia  only,  on  stems 
and  cauline  leaves. 

On  Rrassica  alba ,  L.  E.  M.  Fisher,  No.  88,  August,  1890,  Urmeyville, 
Johnson  County,  Ind.  Conidia  only,  on  cauline  leaves. 

On  Brassica  nigra ,  Koch.  T.  A.  Williams,  No.  274a,  June,  1890, 
Weeping  Water,  Cass  County,  Nebr.  Conidia  only,  on  leaves.  E.  M. 

*Loc.  cit.,  p.  540. 

t  Berkeley,  M.  J.  Ou  the  White  Rust  of  Cabbages.  <Jour.  Hort.  Soc.,  London, 
vol.  3,  London,  1848,  pp.  269-270  (p.  8  of  reprint). 
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Fisher,  No.  72,  July  22, 1890,  Urmeyville,  Jolmson  County,  Ind.  Conidia 
only,  on  cauline  leaves. 

On  Nasturtium  sessiliflorum ,  Nutt.  8.  M.  Tracy,  July  11, 1887,  Wads¬ 
worth,  Washoe  County,  Nev.  Conidia  only,  on  leaves,  stems,  and  cap¬ 
sules. 

On  Nasturtium  armor acla.  Fries.  B.  T.  Galloway,  May,  1887,  Boone 
County,  Mo.  Conidia  only,  on  stems,  flowers,  and  on  radical  and  cauline 
leaves. 

On  Capsella  Bursa-pastoris ,  Moench.  W.  T.  Swingle,  No.  4000,  May 
2, 1891,  Alexandria,  Alexandria  County,  Ya.  Conidia  only,  on  leaves, 
stems,  and  inflorescences;  oospores,  immature  in  stems.  W.  T.  Swin¬ 
gle,  No.  4002,  May  22,  1891,  Norfolk,  Norfolk  County,  Ya.  Conidia  on 
capsules;  oospores  mature,  abundant,  in  stems  and  infloresences.  B. 
T.  Galloway,  June  13, 1888,  Washington,  D.  C.  Conidia  on  leaves  and 
stems ;  oospores  immature  in  stems.  M.  B.  W aite,  No.  333,  November  17, 
1888,  Department  Agriculture  grounds,  Washington,  D.  C.  Conidia 
only,  on  radical  leaves. 

On  Lepidium  Virginiaum ,  L.  M.  B.  Waite,  No.  259,  May  13,  1888, 
Oregon,  Ogle  County,  Ill.  Conidia  only,  on  cauline  leaves. 

On  Lepidium  (sp.  ?)  H.  W.  Kavenel,  No.  291b,  18G9,  Houston,  Harris 
County,  Tex.  Conidia  only,  on  leaves.  T.  A.  Williams,  No.  274b, 
June,  1890,  Weeping  Water,  Cass  County,  Nebr.  Conidia  only,  on 
radical  leaves. 

On  Lepidium  campestre ,  Br.  W.  T.  Swingle,  No.  4003,  May  31,  1891, 
Ioav  ground  by  monument,  Washington,  D.  C.  Conidia  and  mature 
oospores  in  stems. 

On  Raphanus  sativus ,  L.  E.  M.  Fisher,  No.  83,  July  25, 1890,  Urmey- 
ville,  Johnson  County,  Ind.  Conidia  only,  on  both  sides  of  radical 
leaves.  E.  M.  Fisher,  No.  83,  August,  1890,  Urmeyville,  Johnson 
County,  Ind.  Conidia  and  oospores  in  enormously  distorted  flowers. 

2.  Albugo  portulacae  (De  Candolle)  O.  Kuntze,  loc.  cit.,  1891,  pars,  ii,  p.  568. 

1815.  Uredo  portulcicce ,  De  Candolle.  <Lamarck  et  De  Candolle,  FI.  fran^aise,  t. 
v  on  vol.  vi,  p.  88,  No.  637. 

On  leaves  of  Portulacacem. 

On  Portulaca  oleracea ,  L.  T.  A.  Williams,  No.  255,  June  18,  1890, 
Weeping  Water,  Cass  County,  Nebr.  Conidia  and  mature  oospores  in 
leaves.  S.  M.  Tracy,  July  10,  1888,  Starkville,  Oktibbeha  County, 
Miss.  Conidia  and  mature  oospore  in  leaves.  M.  B.  Waite,  No.  127, 
August  8, 1885,  Oregon,  Ogle  County,  Ill.  Conidia  only.  E.  M.  Fisher, 
No.  163,  August,  1890,  Urmeyville,  Johnson  County,  Ind.  Conidia 
only.  M.  B.  Waite,  (Herb.  Div.  Yeg.  Path.  No.  377),  September  19, 1889, 
Champaign,  Champaign  County,  Ill.  Conidia  and  mature  oospores  in 
leaves.  G.  W.  Clinton,  18—,  Buffalo,  Erie  County,  N.  Y.  Conidia 
only. 
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3.  Albugo  tragopogonis  (Persoon)  S.  F.  Gray,  Nat.  Arrang.  Brit.  Plants,  vol.  I, 
1821,  p.  540. 

1801.  TJredo  ( Albugo )  Candidas  Pers.  [3.  Urcdo  Tragopogonis,  Persoon.  Syn.  meth. 
fung.  i,  p.  223,  No.  348. 

1886.  Cystopus  Tragopogonis  (Persoon)  Sehroeter.  Die  Pilze  Sclilesiens,  Hiilfte  i, 
p. 234. 

On  leaves  of  Compositte. 

On  Helianthus  (sp.  ?).  G.  A.  Hart,  July  12,  1883,  Quincy,  Adams 
County,  Ill.  Oonidia  and  mature  oospores  in  leaves.  0.  A.  Hart,  July 
17, 188-,West  Quincy,  Adams  County,  Ill.  Oonidia  and  mature  oospores 
in  leaves.  I  am  inclined  to  think  the  host  is  Iva  ciliata ,  but  can  not  be 
certain.  As  far  as  I  know  A .  tragopogonis  is  unknown  on  Helianthus , 
although  it  is  abundant  in  some  places  on  Ira  ciliata. 

On  Franseria  discolor  Nutt.  (?).  S.  M.  Tracy,  September  10,  1887, 
Denver,  Arapahoe  County,  Colo.  Oonidia  on  stems  and  leaves,  oospores 
mature,  in  leaves. 

On  Ambrosia  artcmisicefolia ,  L.  A.  B.  Seymour,  August  12,  1885, 
Granville,  Hampden  County,  Mass.  Conidia  and  mature  oospores  on 
leaves. 

On  Ambrosia  (sp.  ?).  S.  M.  Tracy,  June  21, 188-,  Coolidge,  Bernalillo 
County,  N.  Mex.  Conidia  only,  on  leaves. 

On  Artemisia  biennis ,  Willd.  B.  D.  Halsted,  1885,  Spirit  Lake, 
Dickinson  County,  Iowa.  Conidia  only,  on  leaves. 

On  Senecio  serra ,  Hook.,  var.  integrius  cuius,  Gr.  F.  D.  Kelsey,  July  9, 
1888,  Helena,  Lewis  and  fclarke  County,  Mont.  Conidia  and  mature 
oospores  in  leaves. 

On  Cnicus  horridulus ,  Pursh.  W.  T.  Swingle,  No.  4004,  May  22,  1891, 
Norfolk,  Norfolk  County,  Ya.  Conidia  and  mature  oospores  in  leaves. 

On  Cnicus  lanccolatus ,  Hoffm.  G.  W.  Clinton,  18 — ,  Buffalo,  Erie 
County,  N.  Y.  Conidia  only,  on  leaves. 

On  Tragopogon  pratensis ,  L.  W.  A.  Kellenman,  No.  10h,  July  15, 
1880,  Gottingen,  Germany.  Conidia  only,  on  leaves. 

On  Tragopogon  porrifolius ,  L.  G.  W.  Clinton,  18 — ,  Buffalo,  Erie 
County,  N.  Y.  Conidia  only,  on  leaves. 

4.  Albugo  ipomoeae-panduranae  (Sclrvveinitz)  Swingle. 

1822.  Aecidium  Ipomoeae-panduranae,  Sell  weinitz.  Synopsis  fung.  Carol.  No.  454. 
<(Scliriften  der  naturforsclienden  Gesells.  zu  Leipzig,  Bd.  i,  p.  69. 

1889.  Cystopus  ipomoeae-panduranae  (Scliw.)  Stevs.  &  Swingle.  List  of  Kansas 
species  of  Peronosporaceae,  No.  2.  <Trans.  20tk  and  21st  meetings  Kan.  Acad.  Sci., 
vol.  xi,  p.  67. 

Conidia  on  leaves  and  stems,  oospores  in  stems  and  petioles  of  Con- 
volvulacese. 

On  Convolvulus  f  (sp.  ?).  Conidia  only,  on  leaves.  W.  T.  Swingle,  No. 
4005,  July  8, 1891,  Eldorado,  Lake  County,  Fla.  Conidia  only,  on  leaves. 
W.  T.  Swingle,  No.  4006,  July  13,  1891,  Eldorado,  Lake  County,  Fla. 
Conidia  only,  on  leaves. 

On  Ipomaia  Batatas,  Lam.  D.  G.  Fairchild,  September  17, 1889,  Vine- 
land,  Cumberland  County,  N.  J.  Conidia  only,  on  leaves. 
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On  Ipomoea  commutata ,  R.  and  S.  W.  T.  Swingle,  No.  4007,  June  15, 
1891,  Griffin,  Spalding  County,  Ga.  Conidia  only,  on  leaves,  stems,  and 
peduncles.  A.  B.  Langlois,  No.  602,  August  6,  1885,  Pointeala  Hache, 
Plaquemine  Parish,  La.  Conidia  only,  on  leaves. 

On  Ipomoea  hederaeea,  Jacq.  Erwin  F.  Smith,  July  9,  1890,  Talbot 
County,  Ga.  Conidia  only,  on  leaves.  A.  B.  Lauglois,  No.  598,  July  27, 
1886,  Pointe  a  la  Hache,  Plaquemines  Parish,  La.  Conidia  only,  on 
leaves. 

On  Ipomoea  incarnata.  Vahl.  C.  S.  Sheldon,  No.  230,  July  28,  1891, 
Quanah.  Indian  Territory,  com.,  J.  M.  Holzinger.  Conidia  only,  on 
leaves  and  stems.  Mr.  J.  M.  Holzinger  kindly  called  my  attention  to 
this  new  host  for  the  species.  Only  two  plants  were  sent  by  Mr.  Shel¬ 
don,  and  both  showed  the  unusually  large  sori  on  the  stems  and  on 
nearly  all  the  leaves. 

On  Ipomoea  leptophylla ,  Torr.  E.  Bartholomew,  No.  433,  July  20, 1891, 
Bockport,  Rooks  County,  Kans.  Conidia  on  swollen  stems  and  leaves, 
immature  oospores  in  swollen  stems. 

On  Ipomoea  pandurata,  Meyer.  S.  M.  Tracy,  July  1, 1888,  Starkville, 
Oktibbeha  County,  Miss.  Conidia  only,  on  leaves.  M.  B.  Waite,  No.  258, 
September  10, 1888,  Oregon,  Ogle  County,  Ill.  Oospores  only,  in  swell¬ 
ings  on  stems  and  leaves.  The  leaves  often  show  a  number  of  spots  5-20 
mm.  in  diameter  that  are  bulged  and  corrugated  and  literally  filled  with 
nearly  mature  oospores.  Possibly  the  leaf  spots  would  have  shown 
some  conidia  earlier  in  the  season.  E.  M.  Fisher,  No.  201,  September, 
1890,  Urmeyville,  Johnson  County,  Ind.  Conidia  and  nearly  or  quite  ma¬ 
ture  oospores  in  bullated  corrugated  spots  on  the  leaf.  Much  like  W aite’s, 
No.  258. 

On  Ipomoea  lacunosa ,  L.  L.  F.  Ward,  Sept.  7,  1879,  Alexandria  County, 
Virginia.  Conidia  only,  on  leaves. 

On  Ipomoea  (sp?).  S.  M.  Tracy,  September  13, 1888,  Durant,  Holmes 
County,  Miss. 

5.  Albugo  platensis  (Spegazzini)  Swingle. 

1883.  Cy  stop  us  amarantacearum,  Zalewski.  Zur  Kennt.  der  Gatt.  Cystopus  L6v. 
Vorlaufige  Mittlieilung.  <(Bot.  Centralb.,  iv  Jahrg.  1883,  iii  quartal  Bd.  xv,  p.  223, 
pro  parte. 

1891.  Cystopusplatensis,  Spegazzini.  Pliycomyceteae  Argentinae,  No.  15.  <Revista 
Argentina  de  Historia  Natural,  tomo  I,  entrega  la,  Buenos  Aires,  Feb.  l.°,  1891,  p.  32. 

Conidia  on  upper  surface  of  leaves  of  Nyctaginaceae.  No  oospores 
found. 

On  Allionia  incarnata  L.  S.  M.  Tracy,  June  18, 1887,  dry  hills,  1  mile 
east  of  Albuquerque,  Bernalillo  County,  N.  Mex.  Bilimek  ,No.  167,  Sept. 
21,  1869,  Chapultepek,  Mexico,  Ex.  Herb.  Bot.  Div.  Dept.  Agric.  From 
Herb.  Mus.  Paris. 

On  Boerhaavia  diffusa ,  ( ? )  L.  Newberry  in  McComb’s  expedition, 
sandy  river  bottoms,  1859,  N.  Mex.,  Colo.,  or  Utah.  Ex.  Herb.  Bot. 
Div.  Dept.  Agric. 

On  Boerhaavia  erccta ,  L.  Schott,  No.  478,  June  12, 1865,  Merida,  Yu¬ 
catan,  Mexico.  Ex.  Herb.  Div.  Bot.  Dept.  Agric.  Edward  Palmer,  1885, 
S.  W.  Chihuahua,  Mexico.  Ex.  Herb.  Bot.  Div.  Dept.  Agric.  Edw. 
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Palmer,  No.  680,  1887,  Los  Angeles  Bay,  Guaymas,  Mexico.  Ex.  Herb. 
Bot.  Div.  Dept.  Agric.  J.  H.  Simpson,  July  11,  1890,  Sarasota  Bay, 
Manatee  County,  Fla.  Ex.  Herb.  Bot.  Div.  Dept.  Agric.  W.  T.  Swingle, 
No.  4008,  July  4, 1891,  Eldorado,  Lake  County,  Fla.  W.  T.  Swingle,  No. 

4009,  July  13,  1891,  common  on  sandy  land  along  railroad,  Eldorado, 
Lake  County,  Fla. 

On  Boerliaavia  hirsuta ,  Willd.  Schott,  No.  21,  Feb.  12,  1865,  Merida, 
Yucatan,  Mexico.  Ex.  Herb.  Bot.  Div.  Dept.  Agric.  W.  T.  Swingle,  No. 

4010,  July  13,  1891,  Eldorado,  Lake  County,  Fla.  The  host  may  not  be 
this  species,  as  it  was  too  young  for  positive  determination. 

On  Boerliaavia  Sonorw,  Bose.  Edw.  Palmer,  September  16-30,  1890, 
Alamos  de  Calorce,  Mexico.  Ex.  Herb.  Bot.  Div.  Dept.  Agric. 

On  Boerliaavia  spicata ,  Choisy.  Geo.  Yasey,  1881,  Las  Cruces,  N.  Mex. 
Ex.  Herb.  Bot.  Div.  Dept.  Agric. 

On  Boerliaavia  viscosa ,  Lag.  et  Bodr.  Beverchon,  No.  791,  June,  1880, 
Dallas,  Dallas  County,  Tex.  Ed.  Palmer,  No.  212,  Aug.  to  Nov.,  1885, 
S.  W.  Chihauhua,  Mex. 

On  Boerliaavia  Xanthii,  Watson.  Edw.  Palmer,  No.  681, 1887,  Guay- 
mas,  Sonora,  Mexico.  Ex.  Herb.  Bot.  Div.  Dept.  Agric. 

I  found  this  interesting  Albugo  in  Florida  during  the  summer  of  1891, 
and  upon  my  return  to  Washington  examined  the  specimens  of  Nycta- 
ginaceae  in  the  herbarium  of  the  botanical  division  of  the  Department  of 
Agriculture,  through  the  kindness  of  Dr.  George  Yasey  and  Mr.  J.  N. 
Bose.  I  was  agreeably  surprised  to  find  many  specimens  here,  as  may 
be  seen  from  the  foregoing  list.  I  am  much  in  doubt  as  to  the  identifi¬ 
cation  of  the  material,  and  would  not  publish  this  notice  if  it  were  not 
largely  with  the  hope  that  it  may  call  forth  further  observations  and 
perhaps  result  in  the  finding  of  oospores. 

The  first  mention  I  have  found  of  Albugo  occurring  on  nyctagina- 
ceous  plants  is  by  Zalewski,*  in  1883,  who  reports  an  A  lbugo  on  Boerliaa- 
via  from  Ceylon  and  from  La  Plata  which  he  refers  to  his  Cystopus 
amarantacearum  (=Albugo  amaranthi  (Schw.)  O.  Kze.),  on  the  strength 
of  the  conidial  characters,  since  he  was  unable  to  find  oospores.  In 
speaking  of  this  form  he  says:  “die  Conidien  sind  aber  hier  von  denen 
von  C.  Amarantacearum  gar  nicht  zu  unterscheiden.”  I  find,  however, 
that  the  specimens  reported  above  (also  lacking  oospores)  seem  to  differ 
constantly  from  Albugo  amaranthi  in  several  points.  First,  the  conidia 
are  in  every  case  yellowish  as  seen  in  mass,  being  almost  exactly  of  the 
color  of  those  of  A.  portulaece  and  unlike  those  of  A.  amaranthi ,  which 
are  white.  Second,  the  terminal  conidium  shows  in  every  case  a  very 
much  thicker  internal  equatorial  band  which  is  dusky  or  even  brown  in 
color,  while  a  similar  structure  in  A.  amaranthi  is  colorless  or  nearly 
so.  Yery  possibly  further  differences  will  be  found  to  exist,  since  I  have 
not  had  time  to  make  an  exhaustive  examination  of  the  two  species. 
These  constant  differences,  together  with  the  failure  to  find  oospores  in 

*  Zur  Remit,  tier  Gatt.  Cystopus  L<$v.  Vorliiufige  Mitt,  in  Bot.  Centralb.,  loc.  cit., 
pp.  222-223. 
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all  specimens  studied  and  tlie  fact  that  the  fungus  is  parasitic  on  a  dif¬ 
ferent,  although  related,  family  of  plants,  make  me  hesitate  to  refer  it 
to  A.  amaranthi. 

In  1880  Spegazzini*  included  in  Cystopus  cubicus  (=  Albugo  tragopo- 
gonis  (Pers),  O.  Kze.),  a  form  occurring  on  leaves  of  Boerhaavia  erecta 
found  at  Barracas  del  Sur,  Argentine.  Our  species,  however,  appears 
to  differ  from  A.  tragopogonis  in  at  least  the  following  ways :  First,  in 
having  spores  yellowish  in  mass;  second,  in  having  the  terminal  conidia 
smaller  than  the  others;  and,  third,  in  the  conidia  having  a  dusky- brown 
equatorial  band.  Besides  this  the  families  of  the  host  plants  are  not 
at  all  closely  related,  and  from  this  fact  alone  it  is  probable  that  the 
species  are  distinct. 

The  next  reference  I  find  to  an  Albugo  on  Hyctaginacese  is  by  Spe¬ 
gazzini,!  who,  in  1891,  described  a  new  species,  Cystopus  platensis ,  on 
Boerhaavia  from  Argentine.  As  his  description  may  not  be  accessible 
to  all  interested,  I  quote  in  full : 

15.  Cystopus  platensis  Speg.  (n.  sp.)-Fung.,  Arg.  pug.  I,  n.  68  (sub  C.  calico). 

Hab.  In  foliis  vivis  Boerliaviae  hirsutae  prope  Buenos  Aires  (1880),  et  prope  Cordoba 
(1887). 

Obs.  Sori  bypopbylli  macula  primo  pallescente  dein  purpurascente  cincti,  irregu- 
lares  minuti  (1-2  mllm.  diam.)  sparsi  v.  bine  inde  laxe  gregarii,  vix  prominuli  candidi 
din  epidermide  velati,  dein  erumpentes  ac  pulverulenti ;  conidia  globoso-cuboidea 
(20-22  X  18-20 ju)  byalina  catenulata,  minute  densissimeque  punctulata  (an  tantum 
granuloso  farcta?),  suprema  ovata  obtusa;  cellnlae  basales  steriles  obconico-tur- 
binatae  (40-45  X  12-15 ju)  crasse  tunicatae  per  aetatem  flavescentes.  Oosporae  ignotae. 
Species  praecedenti  [C.  bliti  on  Amarantliaceae]  peraffinis  sed  conidiis  punctulatis 
majoribus  satis,  ut  videtur,  recedens. 

The  conidia  of  the  preceding  species  are  given  as  16-18  x  15-17 g. 

6.  Albugo  amaranthi  (Schweinitz)  O.  Kuntze.  Rev.  gen.  PI.  i,  vol.  n.  p.  658,  footn.  1. 

1834.  Caeoma  [  §  TJredo  ( Albugo )]  Amaranthi,  Scbw.  Syn.  fung.  Am.  Bor., No.  2853. 
<Trans.  Am.  Phil.  Soc.,  Pliila.,  new  ser.,  vol.  IV,  p.  292. 

1874.  Cystopus  Amaranthi  (Scbw.)  Berkeley.  Notices  of  N.  Am.  Fungi,  No.  571. 
<Urevillea,  vol.  in,  London,  No.  26,  December,  1874,  p.  58. 

Conidia  and  oospores  in  leaves  of  Ainarantacem. 

On  Amarantus  chlorostachys ,  Willd.  W.  T.  Swingle,  Ho.  4011,  June 
26,  1891,  Baldwin,  Duval  County,  Fla.  Conidia  only,  on  leaves. 

On  Amarantus  chlorostachys ,  var.  hybridus.  Wats.  E.  M.  Fisher,  Ho. 
84,  July  25,  1890,  Urmeyville,  Johnson  County,  Ind.  Conidia  and  ma¬ 
ture  oospores  in  leaves.  E.  M.  Fisher,  Ho.  84,  August,  1890,  Urmey¬ 
ville,  Johnson  County,  Ind.  Conidia  and  mature  oospores  in  leaves. 

On  Amarantus  crispus ,  Braun.  S.  M.  Tracy,  May  26,1888,  Starkville, 
Oktibbeha  County,  Miss.  Conidia  and  mature  oospores  in  leaves. 

On  Amarantus  spinosus ,  L.  W.  T.  Swingle,  Ho.  4012,  June  26,  1891, 
Baldwin,  Duval  County,  Fla.  Conidia  and  mature  oospores  in  leaves. 

*  Spegazzini,  Fungi  Argentini.  Pugillus  primus,  No.  67.  <Ann.  Soc.  Cientifica 
Argentina,  tomo  ix,  Abril  de  1880,  Buenos  Aires,  p.  177. 

t  Spegazzini,  Dr.  Carolus.  Pbycomyceteae  Argentime.  <Bevistu  Argentina  de 
Hist.  Nat.,  t.  i,  Buenos  Aires,  Feb.  1,  1891,  p.  32. 
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On  Amarantus  retroflexus ,  L.  E.  M.  Fislier,  No.  37,  July  18,  1890, 
Urmeyville,  Johnson  County,  Ind.  Conidia  onty,  on  leaves.  C.  A.  Hart, 
August  2,  1883,  Quincy,  Adams  County,  Ill.  Conidia  and  mature 
oospores  in  leaves.  E.  M.  Fisher.  No.  37,  August,  1890,  Urmeyville, 
Johnson  County,  Ind.  Conidia  only,  on  leaves.  M.  B.  Waite,  No.  124, 
August  8, 1885,  Oregon,  Ogle  County,  Ill.  Conidia  and  mature  oospores 
in  leaves.  E.  Bartholomew,  No.  88,  August  10,  1888,  Bockport,  Books 
County,  Kans.  Conidia  and  mature  oospores  in  leaves.  J.  J.  Davis, 
September  3, 1887,  Bacine,  Bacine  County,  Wis.  Conidia  only,  on  leaves. 

M. )B.  Waite,  (Herb.  Div.  Veg.  Path.  No.  45),  September  5, 1889,  Lansing, 
Ingham  County,  Mich.  Conidia  and  mature  oospores  in  leaves. 

On  Amarantus  (sp.  ?).  G.  W.  Clinton,  18 — ,  Buffalo,  Erie  County, 

N.  Y.  Oonidia  and  oospores  in  leaves.  T.  A.  Williams,  No.  324,  July 
15,  1890,  Ashland,  Saunders  County,  Nebr.  Conidia  and  mature 
oospores  in  leaves. 

7.  Phytophthora  infestans  (Montaigne)  De  Bary.  Research  into  Nature  of 

Potato  Fungus.  <Jour.  Roy.  Agric  Soc.;  2d  ser.,  vol.  xn,  London,  1876,  pp. 
239-269. 

1845.  Botrytis  infestans,  Montaigne.  < Jour,  l’lnst.,  1845,  p.  313;  also  <Bull.  Soc. 
Philomath,  de  Paris.  Stance  du  30  Aoht,  1845. 

On  leaves  of  Solanace*. 

On  S planum  tuberosum ,  L.  A.  B.  Seymour  (No.  5G23,  Herb.  Ill.  State 
Lab.  Nat.  Hist.),  August  7, 1882,  Camp  Point,  Adams  County,  Ill.  E.  A. 
Soutliwortli,  September  15,  1891,  Smiths  Mills,  Chautauqua  County,  N. 
Y.  W.  T.  Swingle,  No.  4013,  September  20,  1891,  Garrett  Park,  Mont¬ 
gomery  County,  Md.  This  fungus  was  quite  abundant  in  a  field  at  this 
place  and  seriously  injured  at  least  the  tops  of  the  plants. 

8.  Sclerospora  graminicola  (Saecardo)  Schroeter.  Die  Pilze  Schlesiens  1, 1886,  p. 

236,  No.  352. 

1876.  Protomyces  graminicola,  Saecardo.  Fungi  venetinovi  vel  critici  ser.vi,  No. 

91,  <Nuovo  giorn.  hot.  ital.,  vol.  vm,  1876,  p.  172. 

On  leaves  and  inflorescences  of  Gramme*. 

On  Set  aria  viridis,  Beauv?  Tom  A.  Williams,  No.  257,  August,  1889, 
Weeping  Water,  Cass  County,  Nebr.  Conidia  ( ?)  and  oospores  in  leaves 
and  in  the  distorted  spikelets. 

9.  Plasmopara  pygmaea  (Unger)  Schroeter.  Die  Pilze  Schlesiens,  1,  1886,  No.  359, 

p.  239. 

1833.  Botrytis  pygmaea  Unger.  Die  Exanthemen  der  Pflanzen,  pp.  172-173. 

On  leaves  of  Banunculacete.  Conidiophores  hypopliyllous  on  radical 
leaves. 

On  Anemone  Pennsylvania ca,  L.  C.  A.  Hart,  May,  1884,  Normal,  Mc¬ 
Lean  County,  Ill. 

•  On  Ilepatica  acutiloba ,  DC.  J.  J.  Davis,  May  13,  1887,  Bacine,  Ba¬ 
cine  County,  Wis. 

10.  Plasmopara  geranii  (Peck).  Berl.  &  De  Toni.  <Sacc.  Sylloge  fungorum,  vol. 

vir,  Part  I,  1888,  p.  242,  No.  811. 

1879.  Peronospora  Geranii,  Peck.  Rept.  Botanist,  in  28th  Rept.  N.  Y.  State  Mus. 
Nat.  Hist.,  p.  63. 
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On  leaves  of  Geraniaceae.  Conidiophores  always  hypophyllous. 

On  Geranium  Garolinianum ,  L.  S.  M.  Tracy,  March  11,  1888,  Stark- 
ville,  Oktibbeha  County,  Miss.  M.  B.  Waite,  Ho.  553,  March  17, 1889, 
High  Island,  Montgomery  County,  Md.  M.  B.  Waite,  Ho.  555,  April 

10.  1889,  High  Island,  Montgomery  County,  Md.  F.  S.  Earle,  April 
28,  1883,  Anna,  Union  County,  Ill.  Erwin  F.  Smith,  May  11,  1889,  dry 
fields,  Still  Pond,  Kent  County,  Md.  B.  T.  Galloway,  May  17,  1891, 
Garrett  Park,  Montgomery  County,  Md.  D.  G.  Fairchild,  May  21, 1889, 
Hew  Brunswick,  Middlesex  County,  H.  J.  W.  T.  Swingle,  Ho.  4014, 
May  22,  1891,  Horfolk,  Horfolk  County,  Ya.  B.  T.  Galloway,  May  23, 
1877,  Booue  County,  Mo. 

On  Geranium  maculatum ,  L.  B.  T.  Galloway,  July  4, 1888,  Washing¬ 
ton,  D.  C.  With  a  few  nearly  mature  oospores  in  leaves. 

11.  Plasmopara  obducens,  Scliroeter.  Die  Pilze  Schlesjens,  I,  p.  238,  1886,  No. 

356. 

1877.  Peronosjpora  obducens,  Scliroeter.  <(Hedwigia  Bel.  xvi,  1877,  No.  9,  p.  129-135. 

On  leaves  and  cotyledons  of  Geraniaceae.  Conidiophores  hypopliyl- 
lous. 

On  Impatiens  fulva,  Hutt.  E.  M.  Fisher,  Ho.  55,  July  22, 1890,  Heed- 
ham,  Johnson  County,  Ind.  With  very  immature  oospores  in  leaves. 

On  Impatiens  (sp.?).  (I.fulva  or  I.  pallida.)  M.  B.  Waite,  Ho.  551, 
April  10,  1889,  Bosslyn,  Alexandria  County,  Ya.  B.T.  Galloway,  May 
3,  1891,  Garrett  Park,  Montgomery  County,  Md.  C.  A.  Hart,  May 
10,  1884,  Bloomington,  McLean  County,  Ill.  J.  J.  Davis,  May  15, 1887, 
Bacine,  Racine  County,  Wis.  P.  H.  Dorsett,  May  21,  1891,  Benning’s 
Station,  Md. 

12.  Plasmopara  viticola  (Berkeley  &  Curtis)  Berl.  &  De  Toni.  <(Saccardo,  Syl- 

loge  fungorum,  vol.  vii,  Part  I,  p.  239.  No.  806.  1888. 

1860.  Botrytis  viticola,  Berk.  &  Curt.  <(Ravenel  Fungi  Caroliniani  Exsiccati. 
Fungi  of  Carolina,  illustrated  by  natural  specimens  of  the  species,  by  H.  W.  Eav- 
enal,  Charleston.  Cent.  V.,  No.  90. 

On  leaves  of  Yitaceae. 

On  Yitis  aestivalis ,  Miclix.  M.  B.  Waite,  Ho.  123,  August  3, 1885,  Ore¬ 
gon,  Ogle  County,  Ill.  M.  B.  Waite,  Ho.  182,  September  10, 1889.,  Ore¬ 
gon,  Ogle  County,  Ill.  M.  B.  W aite,  Ho.  544,  September  15, 1888,  Oregon, 
Ogle  County,  Ill.  W.  T.  Swingle,  Ho.  4015,  October  10,  1891,  Still 
Pond,  Kent  County,  Md. 

On  Yitis  cinerea,  Engelm.  (?)  E.  M.  Fisher,  Ho.  89,  July  18,  1890, 
Urmeyville,  Johnson  County,  Ind. 

On  Yitis  cor  difolia  ^  Michx.  C.  A.  Hart,  July  18,  1883,  La  Grange, 
Lewis  County,  Mo.  E.  M.  Fisher,  Ho.  89,  July  26, 1890,  Urmeyville,  John¬ 
son  County,  Indiana.  Herman  Jaeger,  August  20,  1888,  Heosho, 
Hewton  County,  Mo.  F.  S.  Earle  and  M.  B.  Waite,  September  19, 
1885,  Urbana,  Champaign  County,  Ill.  W.  T.  Swingle,  Ho.  4016, 
October  10,  1891,  Still  Pond,  Kent  County,  Md. 

On  Yitis  (cultivated,  hort.  var.  Concord).  M.  B.  Waite,  Ho.  273,  July 
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23,  1888,  Champaign,  Champaign  County,  Ill.  M.  B.  Waite,  No.  545, 
September  25,  1888,  Urbana,  Champaign  County,  Ill. 

On  Vitis  (cultivated,  liort.  var.  Clinton).  S.  M.  Tracy,  August  23, 

1887,  Plattville,  Grant  County,  Wis. 

On  Vitis  (cultivated,  liort.  var.  Niagara).  H.  L.  Rogers,  July  17, 

1890,  Highland,  Ulster  County,  N.  Y. 

On  Vitis  (cultivated,  var.  unknown).  B.  T.  Galloway,  September, 

1888,  Dept.  Agric.  Grounds,  Washington,  D.  C.  M.  B.  Waite  (Herb. 
Div.  Yeg.  Path.,  No.  359),  September  18,  1889,  Champaign,  Champaign 
County,  HI.  E.  M.  Fisher,  No.  186,  September,  1890,  Franklin  County, 
Ind.  With  mature  oospores  in  leaves.  W.  T.  Swingle,  No.  4017,  Octo¬ 
ber  10,  1891,  Still  Pond,  Kent  County,  Md.  I  am  not  certain  this  was 
a  cultivated  grape,  as  it  grew  by  the  roadside,  but  it  seemed  unlike  any 
wild  grape  I  know. 

13.  Plasmopara  australis  (Spegazzini)  Swingle.  A  list  of  tlie  Kansas  species  of 

Peronosporacae  No.  9.  <Yrans.  Twentieth  and  Twenty-first  Meeting  Kans. 
Acad.  Sci.,  yoI.  xi,  1889,  p.  72. 

1881.  Peronospora  australis  Spegazzini.  Fungi  Argentini,  Pugillus  i,  No. — .  <Anales 
d.  1.  sociedad  cientifica  argentina,  t.  xii,  1881,  p.  81. 

On  leaves  of  Cucurbitacese.  Conidiophores  always  hypophyllous  on 
cauline  leaves. 

On  Sicyos  angulatus ,  L.  B.  T.  Galloway,  June,  1887,  Boone  County, 
Mo.  B.  T.  Galloway,  July  25,  1886,  Boone  County,  Mo.  E.  M.  Fisher, 
No.  171,  September,  1890,  Needham,  Johnson  County,  Ind. 

14.  Plasmopara  viburni  Peck.  Ann.  Rep.  State  Botanist  of  New  York,  p.  28. 
Reprint  from  43d  Rept.  N.  Y.  State  Mus.  Nat.  Hist.,  Albany,  1890. 

On  leaves  of  Caprifoliacese.  Conidiophores  hypophyllous  on  cauline 
leaves. 

On  Viburnum  acerifolium ,  L.  M.  B.  Waite,  No.  535,  October  11, 1891, 
Cascade  Run,  Washington,  D.  C. 

On  Viburnum  ojmlus ,  L.  D.  G.  Fairchild,  September  28,  1889, 
Breese  Hill,  Md.  D.  G.  Fairchild,  October,  1889,  Breese  Hill,  Md. 

15.  Plasmopara  entospora  (Rozeand  Cornu).  Berl.  and  DeToni.  <Saccardo  Syl- 
loge  fungorum,  vol.  vii,  Part  I,  p.  239,  No.  805. 

1867.  Basidiophora  entospora  Roze  and  Cornu.  Sur  deux  nouv.  types  d.  Saproleg. 
<Ann.  d.  Sci.  Nat.  5e  s6r.  Bot.,  t.  xi,  1869,  pp.  84-89  (pp.  13-18  of  reprint),  PI.  4. 

On  leaves  of  Composite,  tribe  Asteroideae.  Conidiophores  hypophyl¬ 
lous  on  both  radical  and  cauline  leaves. 

On  Aster  JSFovw-Angliw ,  L,  W.  T.  Swingle,  No.  4018,  October  29, 

1891,  Garrett  Park,  Montgomery  County,  Md.  Conidiophores  on  cau 
line  leaves.  Abundant. 

On  Erigeron  Canadense ,  L.  M.  B.  Waite,  No.  121,  May  13, 1885,  Ur¬ 
bana,  Champaign  County,  Ill.  Conidiophores  and  abundant  mature 
oospores  on  cauline  leaves. 

16.  Plasmopara  Halstedii  (Farl.)  Berl.  and  DeToni.  <Sacc.  Syll.  Fung.,  vol.  vii, 
Part  I,  p.  242,  No.  810. 

1878.  Peronospora  Halstedii ,  Fallow.  Notes  on  some  species  in  the  Third  and 
Eleventh  Centuries  ol  Ellis’s  N.  Am.  Fungi.  <^Proc.  Am.  Acad.  Arts  and  Sci.,  vol. 
xvm,  new  series,  vol.  x,  1878,  p.  72. 
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On  leaves  of  Composite.  Conidiopliores  liypophyllous  on  cauline 
leaves. 

On  Erigeron  Philadelpliicum ,  L.  (*?).  B.  T.  Galloway,  September  25, 
1891,  Garrett  Park,  Montgomery  Comity,  Md. 

On  Erigeron  (sp.  ?).  E.  W.  D.  Holway,  July  20, 1884,  Decorah,  Win¬ 
neshiek  County,  Iowa. 

On  Silphium  perfoliatum,  L.  M.  B.  Waite,  No.  265,  September  8, 1888, 
Oregon,  Ogle  County,  Ill.  S.  M.  Tracy,  September  1,  1888,  Plattville, 
Grant  County,  Wis.  Witli  mature  oospores  on  cauline  leaves. 

On  Ambrosia  artemisicefolia ,  L.  W.  T.  Swingle,  No.  4019,  September 
20, 1891,  Garrett  Park,  Montgomery  County,  Md. 

On  Ambrosia  trifida ,  L.  E.  A.  Soutliworth,  May  1,  1891,  College 
Station,  Prince  George’s  County,  Md.  B.  T.  Galloway,  May  13,  1888, 
Virginia.  C.  G.  Hart,  May  14,  1884,  Normal,  McLean  County,  Ill.  P. 
H.  Dorset!,  May  16,  1891,  Benning’s  Station,  Md.  M.  B.  Waite,  No. 
266,  May  19, 1888,  ITrbana,  Champaign  County,  Ill.  M.  B.  Waite,  No.  541, 
June  1,  1888,  Oregon,  Ogle  County,  Ill.  C.  A.  Hart,  July  18,  1883,  La 
Grange,  Lewis  County,  Mo.  T.  A.  Williams,  No.  256,  August  1,  1889, 
Wabash  County,  Nebr. 

On  Helianthus  grosse-serratus ,  Martens.  M.  B.  Waite,  No.  546,  May 
28,  1888,  Oregon,  Ogle  County,  Ill.  Conidiopliores  forming  a  dense 
white  coating. 

On  Helianthus  (sp.  !).  C.  A.  Hart,  May,  1884,  Normal,  McLean 
County,  Ill.  Conidiopliores  attacking  only  the  basal  portion  and  there 
forming  a  dense  white  coating.  M.  B.  Waite  (Herb.  Div.  Veg.  Path.,  No. 
318)  September  4,  1891,  Oregon,  Ogle  County,  Ill.  Conidiophores  on 
cauline  leaves  in  rather  scattered  spots.  F.  L.  Scribner,  July  17,  1887, 
Lanier  Heights,  W ashington,  D.  C.  Conidiophores  forming  a  very  dense 
white  coating  on  the  basal  portion  of  the  diseased  leaves. 

On  Bidens  connata ,  Muhl.  E.  M.  Fisher,  No.  188,  September,  1890, 
ITrmeyville,  Johnson  County,  Ind. 

On  Bidens  frondosa ,  L.  E.  M.  Fisher,  No.  58,  July  20,  1890,  Urmey- 
ville,  Johnson  County,  Ind.  E.  M.  Fisher,  No.  59,  August,  1890,  Urmey- 
ville,  Johnson  County,  Ind. 

On  Erechthites  hieracifolia ,  Baf.  M.  B.  Waite,  No.  122,  August  11, 
1885,  Oregon,  Ogle  County,  Ill. 

17.  Plasmopara  gonolobi  (Lagorheim)  Swingle. 

1891.  Peronospora  gonolobi,  Lagerlieim.  Observations  on  new  species  of  fungi  from 
North  and  South  America.  <Hour.  of  Mycol.,  Vol.  vii,  p.  49. 

On  leaves  of  Asclepiadaceae. 

On  Gonolobus  suberosus ,  B.  Br.  W.  T.  Swingle,  No.  4001,  Oct.  10, 1893 , 
Still  Pond,  Kent  County,  Md.  Conidiophores  only,  liypophyllous.  Prof. 
W.  G.  Farlow  lias  kindly  compared  my  specimens  with  a  part  of  those 
from  which  Prof.  Lagerlieim  described  the  sfiecies  and  pronounces  them 
identical.  The  species  has  the  typical  branching  of  Plasmopara.  The 
conidia  germinate  readily  in  water  producing  zoospores  which  have  two 
cilia. 
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Measurements  of  sixty  conidia  are  herewith  appended. 

Table  of  measurements  of  sixty  conidia  of  Plasmopara  yonolobi  (Lagerheim),  Swingle.* 
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18.  Bremia  lactucae,  Regel.  Beitrage  z.  Kennt.  einiger  Blattpilze.  Bot.  Zeit.,  1843, 

p.  665. 

On  leaves  of  Composite,  Tribe  0 ichor iaceie.  Conidiophores  hypo- 
phyllous,  on  both  radical  and  cauline  leaves. 

On  Krigia  Dandelion,  Nutt.  F.  S.  Earle,  May  10,  1884,  Cobden, 
Union  County,  Ill. 

On  Lactuca  Canadensis,  L.  B.  T.  Galloway,  June  1887,  Columbia, 
Boone  County,  Mo. ;  W.  A.  Kellerman,  No.  29,  June  6,  1882,  Lexington, 
Fayette  County,  Ky.j  M.  B.  Waite,  No.  120,  August  26,  1885,  Oregon, 
Ogle  County,  Ill. 

On  Lactuca  integrifolia,  Bigel.  W.  T.  Swingle,  No.  4020,  September 
20,  1891,  Garrett  Park,  Montgomery  County,  Md. 

On  Lactuca  leucophcea,  Gray.  W.  T.  Swingle,  No.  4021,  October  29? 
1891,  Bockville,  Montgomery  County,  Md. 

On  Lactuca  sativa,  L.  E.  A.  Southworth,  December  8,  1891,  Beeves 
Station,  Md. 

On  Lactuca  (sp.  *?).  P.  H.  Dorsett,  May  21,  1891,  Benning’s  Station, 
Md. ;  F.  S.  Earle,  June  17,  1883,  Anna,  Union  County,  Ill.  5  W.  T. 
Swingle,  No.  4022,  September  17,  1891,  Sterling,  Loudoun  County,  Va.; 
M.  B.  Waite,  (Herb.  Div.  Yeg.  Path.  No.  525),  September  27,  1889,  Mt. 
Carmel,  Wabash  County,  Ill. ;  W.  T.  Swingle,  No.  4023,  October  25, 1891, 
Bethesda  Park,  Montgomery  County,  Md. 

PERONOSPORA. 

Corda,  leones  fungorum  liucusque  eognitorum,  I,  p.  20. 

§  Calotliecce. 

19.  Peronospora  arenariae  (Berkeley)  Tulasne,  Note  sur  les  champignons  ento- 

phytes,  tels  que  celni  de  la  Pomme  de  terre.  <Compt.  Rend.  d.  TAcad.  d.  Sci¬ 
ences,  t.  38,  26  Jilin,  1854,  p.  1102  and  1103. 

*  These  conidia  were  measured  from  fresh  specimens  (from  Still  Pond,  Md.,  coll. 
Oct.  10,  1891)  in  water  by  Miss  May  Varney  with  a  Zeiss  F.  obj.  3  oc.  169  mm.  tube 
length.  One  division  of  the  eyepiece  micrometer  equaled  14  fa.  The  measure¬ 
ments  are  given  in  /u’s. 
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1846.  Botrytis  arenarice  Berkeley.  Observations,  Botanical  and  Physiological,  on 
the  Potato  Murrain.  Journ.  Hort.  Soc.  London,  vol.  1,  p.  31,  pi.  4,  f.  22. 

Yar.  macrospora  Farlow.  Additions  to  the  Peronosporeaj  of  the  United  States, 
No.  12  *,  Bot.  Gaz.,  vol.  ix,  No.  3,  Mar.,  1884,  p.  38. 

On  Silene  sp.  ( ?).  F.  S.  Earle,  April  24, 1884,  Anna,  Union  Comity,  Ill. 
As  no  oospores  were  seen  the  identification  of  this  specimen  is  some¬ 
what  doubtful. 

20.  Peronospora  alsinearum  Caspary.  Ueber  einige  Hypliomyceten  mit  zwei-und 

dreierlei  Friichten,  No.  8.  <(Bericlit  iiber  die  zur  Bekanntmachung  geeigneten 
Yerhandlungen  Iv.  Preuss.  Ak.  der  Wissensch.  zu  Berlin,  1855.  Berlin,  Sitzung 
pliys.  math.  Klasse  vom  14.  Mai,  1855,  p.  330. 

On  Cerastium  nutans  Raf.  M.  B.  Waite,  No.  262,  May  19,  1888, 
Urbana,  Champaign  County,  Ill.  With  mature  oospores  in  lower  leaves. 

On  Cerastium  viscosum  L.  (?).  S.  M.  Tracy,  April  1, 1888,  Starkville, 
Oktibbeha  County,  Miss.  With  mature  oospores  in  stems. 

On  Cerastium  vulgatum ,  L.  S.  M.  Tracy,  ApUl  4,  1888,  Starkville,  Ok¬ 
tibbeha  County,  Miss.  Conidopliores  very  scarce,  oospores  mature  and 
abundant  in  stems,  leaves,  and  calyces. 

21.  Peronospora  vicice  (Berkeley)  Caspary.  Ueber  einige  Hyphomyceten  mit 

zwei-und  dreierlei  Friichten.  <(Bericlit  iiber  die  zur  Bekanntmachung  geeigne¬ 
ten  Verb.  K.  Preuss.  Ak.  der  Wissensch.  zu  Berlin,  1855.  Sitzung.  der  physik. 
math.  Klasse  vom  14.  Mai,  1855,  p.  330. 

1846.  Botrytis  Video  Berkeley.  Observations,  Botanical  and  Physiological,  on  the  Po¬ 
tato  Murrain.  <\Tour.  Hort.  Soc.  of  London,  vol.  i,  p.  31,  pi.  4,  fig.  23. 

On  leaves,  stems,  and  inflorescences  of  Leguminosae,  suborder  Pa- 
pilionaceae,  tribe  Yicieae. 

On  Vicia  sativa  L.  W.  T.  Swingle,  No.  4031,  May  22, 1891,  along  drain¬ 
age  ditches  by  roadsides,  east  of  Norfolk,  Norfolk  County,  Ya. 

On  Vicia  (sp.?).  E.  A.  South worth,  January  13, 1890, Washington, D.C. 

22.  Peronospora  calotheca  De  Bary.  Rabenhorst,  YKlotzscliii  herb.  viv.  myc., 

ed.  2,  Cent,  vii,  No.  673  1858;  also  YBotanische  Zeit.,  xvi  Jalirg.,  1858,  p.  58. 

On  leaves  of  Rubiaceae. 

On  Galium  aparine  L.  M.  B.  Waite,  No.  267,  May  12,  1888,  Urbana, 
Champaign  County,  Ill.  M.  B.  Waite,  No.  547,  May  29,  1888,  Urbana, 
Champaign  County,  Ill.  With  mature  oospores  in  leaves  and  stems. 
E.  W.  D.  Holway,  June  7,  1884,  Decorah  County,  Iowa. 

23.  Peronospora  Arthuri  Farlow.  Enumeration  of  the  Peronosporese  of  the  United 

States,  No.  13,  <Rot.  Gaz.,  vol.  vm,  October,  1883,  p.  315. 

On  leaves  of  Onagraceae. 

On  CEnothera  biennis ,  L.  E.  A.  Southworth,  May  1, 1891,  College  Sta¬ 
tion,  Prince  George  County,  Md.  C.  A.  Hart,  May  15,  1883,  Normal, 
Union  County,  Ill.  E.  W.  D.  Holway,  June  7,  1884,  Decorali,  Winne¬ 
shiek  County,  Iowa.  M.  B.  Waite,  No.  539,  June  22, 1885,  Oregon,  Ogle 
County,  Ill.  M.  B.  Waite,  No.  262,  July  4, 1888,  Champaign,  Champaign 
County,  Ill.  With  mature  oospores  in  leaves. 

24... Peronospora  myosotidis  De  Bary.  <(Rabenhorst,  Fungi  europsei.  No.  572, 

On  leaves  of  Borraginaceae. 
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On  Myosotis  verna ,  Nutt.  F.  S.  Earle,  April  24,  1884,  Anna,  Union 
County,  111.  Witli  abundant  mature  oospores  in  stems. 

§  Leiothecce:  Subsection  parasitica. 

25.  Peronospora  corydalis  De  Bary.  Rech.  s.  le  d<5veloppm.  de  quclq.  cliam. 

parasites.  <Ann.  Sci.  Nat.,  4e.  s6r.,  Bot.  t.  xx,  cahier.  i,  Paris,  1863,  p.  Ill,  (p. 
107  of  the  reprint). 

On  leaves  of  Fumariaceae. 

On  Goryclalis  sp.  ( ?).  B.  T.  Galloway,  May  6, 1888,  Rock  Creek,  W asli- 
ington,  D.  C. 

On  Dicentra -  cucullaria ,  DO.  M.  B.  Waite,  No.  554,  April  20,  1889, 
High  Island,  Montgomery  County,  Md.  With  mature  oospores  in 
leaves. 

26.  Peronospora  parasitica  (Persoon).  Fries  Sumina  veg.  scand.  sect,  post.,  p. 

493  (1849). 

1796.  Botrytis  parasitica  Persoon.  Ohs.  mycologicoe  pars.  I,  p.  96,  t.  5,  figs.  5,  a,  b. 
On  leaves  and  stems  of  Cruciferm. 

On  Dcntaria  heterophylla ,  Nutt.  M.  B.  Waite,  No.  549,  April  14, 1889, 
Roslyn,  Alexandria  County,  Ya. 

On  Dentaria  laciniata ,  Muhl.  E.  A.  Southwortli,  April  25,  1891,  Rock 
Creek, Washington,  D.  C.  With  immature  oospores  on  leaves.  B.  T.  Gal¬ 
loway,  May  3, 1891,  Gairett  Park,  Montgomery  County,  Md.  With  ma¬ 
ture  oospores  in  leaves.  M.  B.  Waite,  No.  537,  May,  1888,  Oregon,  Ogle 
County,  Ill.  Erwin  F.  Smith,  May  8, 1889,  Still  Pond,  Kent  County,  Md., 
with  immature  oospores  in  leaves !  Some  of  the  conidiophores  have  a  very 
thick  unbranched  basal  portion,  as  much  as  25  p  in  diameter  at  the  base 
in  several  cases.  J.  J.  Davis,  May  20, 1887,  Racine,  Racine  County,  Wis. 
With  immature  oospores  in  leaves.  M.  B.  Waite,  No.  268,  June  1,  1888, 
Oregon,  Ogle  County,  Ill.  With  mature  oospores  in  leaves.  W.  G. 
Clinton,  18 — ,  Buffalo,  Erie  County,  N.  Y. 

On  Dr  aba  Caroliniana  Walt.  M.  B.  Waite,  No.  269,  June  1,  1888, 
Oregon,  Ogle  County,  Ill.  With  mature  oospores  in  leaves. 

On  Sisymbrium  canescens  Nutt.  Francis  A.  Wentz,  summer,  1886  (?), 
Spearville,  Ford  County,  Kans.  With  nearly  mature  oospores  in  stems. 

On  Lepidium  intermedium  Gray.  T.  A.  Williams,  No.  287,  May  30, 
1890,  Ashland,  Saunders  County,  Nebr.  With  conidiophores  on  leaves, 
and  abundant  mature  oospores  in  leaves  ( !)  and  stems. 

On  Lepidium  Virginicum  L.  M.  B.  Waite,  No.  548,  May  28, 1888,  Ore¬ 
gon,  Ogle  County,  Ill.  With  mature  oospores  in  leaves. 

On  Arabis  Holboellii ,  Hornem.  S.  M.  Tracy,  No.  720,  August  20, 1887, 
Marshall  Pass,  Saguache  County,  Colo. 

27.  Peronospora  potentillae  De  Bary.  Rech.  s.  1.  d^veloppm.  de  quelq.  champ. 

parasites.  <Ann.  Sci.  Nat.,  4e  sdr.  Bot.,  t.  xx,  Paris  1863,  p.  124  (p.  120  of  the 
reprint). 

On  leaves  of  Rosaceae,  Tribe  Potentillae. 

On  Geum  album  Gmelin.  E.  M.  Fisher,  No.  68,  July  22,  1890,  Need¬ 
ham,  Johnson  County,  Ind. 

On  Potentilla  Norvegica  L.  E.  A.  Southwortli,  May  1, 1891,  College 
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Station,  Prince  George’s  County,  Md.  B.  T.  Galloway,  September  25, 
1891,  Garrett  Park,  Montgomery  County,  Md. 

28.  Peronospora  oxybaphi  Ellis  &  Kellerman.  New  Kansas  Fungi.  <\Jour.  My- 

col.,  Vol.  1,  Manhattan,  Jan.,  1885,  p.  2. 

On  leaves  and  petioles  of  Nyctaginaceae. 

On  Oxybaphus  nyctagineus ,  Sweet.  T.  A.  Williams,  No.  286,  May  30, 
890,  Ashland,  Saunders  County,  Nebr.  Conidiophores  hypophyllous, 
on  leaves,  mature  oospores  in  petioles. 

Subsection  effusce. 

29.  Peronospora  ficariae  Tulasne.  Note  sur  les  champignons  entophytes,  tels  que 

eelui  de  la  Pomme  de  terre.  <^Comptes  Rend.  d.  l’Acad  d.  Sciences,  t.  38,  Paris, 
S6ance  du  26  Juin,  1854,  p.  1102-1103. 

On  leaves  of  Eanunculaceae. 

On  Ranunculus  bulbosus  L.  A.  B.  Seymour,  May  12,  1883,  Cam¬ 
bridge,  Middlesex  County,  Mass. 

On  Ranunculus  fascicularis ,  M.  B.  Waite,  No.  542,  May  31, 1888,  Oregon, 
Ogle  County,  Ill.  Bare. 

30.  Peronospora  violae  De  Bary.  Rech.  s.  1.  dAveloppm.  de  quelq.  champ,  para¬ 

sites,  <Ann.  Sci.  Nat.,  4e  s^r.  Bot.,  t.  xx,  1863,  p.  125  (p.  121  of  the  reprint). 

On  leaves  of  Yiolaceae. 

On  Viola  tricolor  L.,  var.  arvensis.  S.  M.  Tracy,  April  5, 1888,  Stark- 
ville,  Oktibbeha  County,  Miss.  With  nearly  or  quite  mature  oospores 
in  leaves.  F.  S.  Earle,  April  13, 1884,  Cobden,  Union  County,  Ill.  With 
mature  oospores  in  stems  and  leaves. 

31.  Peronospora  hydrophylli  Waite.  Descript,  of  two  new  species  of  Peronos¬ 

pora.  <Jour.  Mycol.,  Vol.  vn,  No.  2,  p.  107,  pi.  xvn,  figs.  17-24. 

On  leaves  of  Hydropliyllaceae. 

On  Hydrophyllum  VirginicumV.  M.  B.  Waite,  No.  559,  May  5,  1889, 
High  Island,  Montgomery  County,  Md.  M.  B.  Waite,  No.  558,  June  1, 
1888,  Oregon,  Ogle  County,  Ill.  A.  S.  Hitchcock,  spring,  1888,  Iowa 
City,  Johnson  County,  Iowa. 

32.  Peoronspora  dispaci  Tulasne.  Note  sur  les  champignons  endophytes,  tels  que 

eelui  de  la  Pomme  de  terre,  <  Comptes  Rend.  deTAcad.  d.  Sciences,  t.  28,  Paris,, 
Stance  du  26  Juin,  1854,  p.  1102-1103. 

On  leaves  of  Dipsaceae. 

On  Bipsacus  yylvestris  Mill.  C.  H.  Demetrio,  July,  1884,  Muench 
farm,  Saline  Creek,  near  Perry ville,  Perry  County,  Mo. 

33.  Peronospora  grisea  Unger.  <Bot.  Zeit,  1847,  p.  315. 

1833,  Botrytis  grisea  Unger.  Die  Exanthemen  der  Pflanzen,  p.  172. 

On  leaves  of  Scrophulariaceae. 

On  Veronica  arvensis  L.  M.  B.  Waite,  No.  541,  May  7, 1883,  Urbana, 
Champaign  County,  Ill.  With  abundant  mature  oospores  in  leaves  and 
stems. 

34.  Peronospora  lophanthi  Farlow.  Enumeration  of  the  Peronosporem  of  the 

United  States,  No.  31.  <Bot.  Gaz.,  Vol.  vm,  No.  11,  Nov.,  1883,  p.  333. 

On  leaves  of  Labiatae. 
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On  Lopliantlius  nepetoides  Benth.  M.  B.  Waite,  No.  125,  May  13, 
1885,  Urbana,  Champaign  Comity,  Ill. 

35.  Feronospora  lamii  A.  Braun.  <  Rabenkorst,  Herb.  Myc.,  Ed.  2,  No.  325  (1859). 

On  leaves  of  Labiatae. 

On  Lamium  amplexicaule ,  L.  W.  T.  Swingle,  No.  4028,  May  22, 1891, 
waste  land  in  old  fields  2  miles  southeast  of  Norfolk,  Norfolk  County, 
Ya.  Conidi ophores  and  nearly  mature  oospores  in  leaves.  I  think 
these  specimens  should  be  referred  to  Feronospora  lamii.  About  the 
only  respect  in  which  the  Norfolk  specimens  differ  from  European  col¬ 
lections  I  have  examined  is  that  the  conidiophores  are  much  more 
scanty.  I  have  compared  it  with  P.  lamii  in  Krieger  Fungi  Sax,  195, 
on  Lamium  pur  pur  eum,  L.  from  Konigsberg,  Germany;  de  Thumen,  My- 
cotli.  universalis,  No.  721,  on  Lamium  amplexicaule  from  Pasma,  Italy; 
and  Saccardo,  Mycotli.  Yeneta,  No.  487,  on  Lamium  purpureum  from 
Yittorio,  Italy. 

36.  Peronospora  alta  Fuckel.  Fungi  rhenani  No.  39;  Symbolae  mycologicae,  Be- 

itrage  zur  Kenntniss  der  Rkeiniscken  Pilze,  p.  71.  <^Jahrb.  Nassauischen 
Vereins  fiir  Naturk.,  Jalirg.  23  und  24. 

On  leaves  of  Plantaginaceae. 

On  Flantago  Fatagonica  Jacq.,  var.  aristata  Gr.  W.  T.  Swingle,  No. 
4032,  June  20, 1891,  under  the  trees  in  a  peach  orchard,  Griffin,  Spalding 
County,  Ga.  The  parasite  was  very  abundant  in  one  orchard  on  this 
host,  which  in  some  spots  seemed  to  be  seriously  injured  by  it. 

On  Flantago  Sp.  (!)  (P.  major  or  P.  Uugelii).  M.  B.  Waite,  No.  534, 
Oregon,  Ogle  County,  Ill.;  M.  B.  Waite,  No.  261,  June  8,  1888,  Oregon, 
Ogle  County,  Ill. ;  J.  J.  Davis,  June  15,  1887,  Bacine,  Bacine  County, 
Wis. ;  E.  M.  Fisher,  No.  60,  July  20, 1890,  Urmeyville,  Johnson  County, 
Ind. ;  E.  M.  Fisher,  No.  60,  September,  1890,  Urmeyville,  Johnson  Couny,  , 
Ind. 

37.  Peronospora  effusa  (GreAreille)  Rabenliorst.  Klotz.  lierb.viv.  myc. ,  No.  1880. 
1824.  Botrytis  effusa,  Greveille.  <Flora  edenensis,  p.  468. 

On  leaves  of  Chenopodiaceae. 

On  Ghenopodium  album  L.  M.  B.  Waite,  No.  264,  June  9,  1888,  Ore¬ 
gon,  Ogle  County,  Ill.  With  mature  oospores  in  dying  leaves.  M.  B. 
Waite,  No.  538,  June 23, 1885,  Oregon,  Ogle  County,  Ill.;  B.  D.  Halsted, 
July,  1885,  Spirit  Lake,  Dickinson  County,  Iowa.  With  mature  oospores 
in  leaves.  W.  T.  Swingle,  No.  4024,  May  22,  1891,  waste  land  east  of 
Norfolk,  Norfolk  County,  Ya.  E.  M.  Eisher,  No.  196,  September  17, 
1890,  Urmeyville,  Johnson  County,  Ind. 

38.  Peronospora  rumicis  Corda.  leones  fungorum  hucusque  cognitorum,  t.  i., 

p.  20,  tab.  v,  f.  273. 

On  leaves  of  Polygonaceae. 

On  Polygonum  dumetorum,h.  var.  scandens,  Gr.  E.  M.  Eisher,  No.  74, 
July  24,  1890,  Urmeyville,  Johnson  County,  Ind.  M.  B.  Waite,  No. 
272,  July  30,  1888,  Champaign,  Champaign  County,  Ill.  E.  M.  Eisher, 
No.  74,  September,  1890,  Urmeyville,  Johnson  County,  Ind. 
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39.  Peronospora  euphorbiae  Fuckel.  Fungi  rlienani  No.  40;  Symb.  Myc.,  p.  71. 

Conidia  and  oospores  on  leaves  and  inflorescences  at  tlie  ends  of 

brandies  of  Euphorbiace®. 

On  Euphorbia  humistrata  Engelm.  J.  M.  Ilolzinger,  No.  67,  July  24, 
1888,  Winona,  Winona  County,  Minn.  Conidiophores  abundant ;  liypo- 
pbyllous  on  leaves  and  inflorescences. 

On  Euphorbia  cor  difolia  Ell.  E.  Bartholomew,  No.  435,  August  15, 1891, 
Rockport,  Rooks  County,  Kans.  With  immature  oospores  in  stems. 

On  Euphorbia  hirsuta  Engelm.  E.  Bartholomew,  No.  434,  August  10, 
1891,  Rockport,  Rooks  County,  Kans.  With  immature  oospores  in  stems. 

On  Euphorbia  hypericifolia  L.  W.  T.  Swingle,  No.  4025,  September 
21,1891.  Low  ground  in  a  vineyard.  Sterling,  Loudoun  County,  Ya. 
Conidiophores  amphigenous  on  leaves.  Oospores  sparing;  immature  in 
leaves.  I  found  only  a  single  plant  attacked  with  the  fungus ;  and  of 
this  plant  but  one  small  branch  was  affected.  The  leaves  bore  also 
JEcidium  euphorbice  Pers.,  and  were  thus  doubly  parasitized.  The 
only  other  Euphorbia  growing  near  (E.  corollata ,  L.)  seemed  entirely 
free  from  Peronospora. 

On  Euphorbia  serpyllifolia  Pers.  E.  Bartholomew,  No.  436,  August  8, 
1891,  Rockport,  Rooks  County,  Kans.  With  nearly  mature  oospores 
in  stems.  J.  M.  Holzinger,  No.  154,  August  22,  1888,  Winona,  Winona 
County,  Minn.  Conidiophores  very  scarce,  but  leaves  and  inflorescences 
filled  with  nearly  or  quite  mature  oospores. 

§  doubtful. 

40.  Peronospora  cubensis  Berkeley  &  Curtis.  Berkeley  on  a  collection  of  fungi 

from  Cuba,  Part  n,  including  tliose  belonging  to  the  families  Gasteromycetes, 

Coniomycetes,  Hyphomycetes,  Physiomycetes.  <Jonr.  Linn.  Soc.  Botany,  Vol. 

10,  1869,  p.  363. 

On  leaves  of  Cucurbitace®. 

On  Cucumis  anguria.  T.  L.  Brunk,  1888,  College  Station,  Brazos 
County,  Tex.  J.  F.  Howe,  December  12,  1889,  Anona,  Hillsboro 
County,  Fla. 

On  Cucumis  sativus.  T.  L.  Brunk,  College  Station,  Brazos  County, 
Tex.  P.  H.  Dorsett,  Garrett  Park,  Montgomery  County,  Md.  This 
species  did  considerable  damage  this  year  to  a  small  patch  of  cucum¬ 
bers  on  rather  low  ground  near  Garrett  Park,  Md. 

41.  Peronospora  celtidis  Waite.  Descript,  of  two  new  species  of  Peronospora. 

<Jour.  Mycol.,  vol.  7,  No.  2,  p.  105,  pi.  xvn,  figs.  1-16. 

On  leaves  of  Urticace®;  tribe  Cel  tide®. 

On  Celtis  occidentalis  L.  M.  B.  Waite,  No.  556,  October  7,  1891, 
Washington,  D.  C.  With  mature  oospores  in  leaves.  M.  B.  Waite, 
No.  557,  October  9,  1891,  Washington,  D.  C.  With  mature  oospores 
in  leaves.  P.  H.  Dorsett  and  W.  T.  Swingle,  No.  4026,  October  10, 
1891,  mouth  of  Sassafras  River,  Still  Pond,  Kent  County,  Md.  With 
mature  oospores  in  leaves.  The  specimens  included  in  this  number 
were  collected  on  many  individuals  of  a  smooth-leaved  form  of  Celtis 
occidentalism  which  had  slender,  smooth  twigs.  The  trees  grew  at  the 

16788— No.  2 - 5 


12G 


edge  of  a  wood  at  the  top  of  the  banks  ol  a  small  stream.  W.  T.  Swin¬ 
gle,  No.  4027,  October  10,  1891,  Still  Pond,  Kent  County,  Md.  With 
mature  oospores  in  leaves.  This  number  includes  leaves  from  two  in¬ 
dividuals  of  a  rough-leaved,  coarse-twigged  form  of  the  host,  on  which 
the  fungus  was  rare.  One  individual  was  a  good- sized  tree,  growing 
with  those  from  which  No.  4026  was  collected;  the  other  (No.  4027a)  was 
a  small  sapling  growingby  the  wayside. 

42.  Peronospora  echinospermi  Swingle. 

1889.  Peronospora  Cynoglossi  Burrill,  var.  ( ?)  Echinospermi  Swingle.  A  list  of  Kan¬ 
sas  species  of  Peronosporacecse  No.  21.  <Trans.  of  20  and  21st  meetings  Kaus. 
Acad.  Sci.  (1887-1888),  Yol.  xi,  pp.  77-78. 

Conidia  and  oospores  on  leaves,  stems,  and  fruits  of  Borraginacese. 

On  Echinospermum  EedowsUi  Lehm.,  var.  cupulatum  Gr.  E.  Bar¬ 
tholomew,  No.  469,  June  10,  1891.  Rockport,  Rooks  County,  Kans. 
Conidiophores  on  leaves,  stems,  and  calyces;  oospores  in  inesophyll  of 
leaves,  bark,  parenchyma,  and  pith  of  stems  and  in  walls  of  nutlets. 

On  Echinospermum  Redowsldi  Lelim.,  var.  occidental  Wats.  F.  W. 
Anderson,  No.  10,  May  27,  1887,  Helena,  Lewis  and  Clarke  County, 
Mont.  Conidia  only  on  leaves.  E.  Bartholomew,  No.  470,  June  15, 1891, 
Rockport,  Rooks  County,  Kans.  Conidia  on  leaves,  calyces,  and  stems; 
oospores,  bark,  parenchyma  of  stems,  and  walls  of  nutlets. 

Through  the  kindness  of  Mr.  Bartholomew  I  have  been  able  to  ob¬ 
tain  an  abundance  of  mature  oospores  of  this  form,  and  after  a  careful 
study  I  feel  reasonably  certain  that  it  is  specifically  distinct  from  P. 
cynoglossi  Burrill,  to  which  I  referred  it  as  a  doubtful  variety  in  1889.* 
The  oospores  occur  in  great  profusion  in  the  cortical  parenchyma  of  the 
stems,  and  occasionally  beneath  the  thickened  outer  layer  in  the  wall 
ot  the  nutlets,  in  mesopliyll  of  leaves  and  calyces  and  in  pith  of  stems. 
It  is  noticeable  that  they  occur  only  in  thin- walled  tissue,  and  of  such 
tissue  they  seem  to  prefer  the  best  nourished.  The  bark  and  the  seeds, 
which  contain  nearly  all  the  oospores,  resist  decomposition  longest  after 
the  death  of  the  plant. 

The  oospores  are  unusually  large,  in  fact  the  largest  I  have  studied, 
being  35  to  50  by  33  to  47  //,  mostly  38  to  45  by  36  to  42  /<,  in  diameter. 
They  are  rather  dark-brown,  nearly  globose,  have  a  thick  (mostly  2  to 
7  /*),  brown  epispore,  whose  surface  is  slightly  undulating  and  furnished 
with  curious  markings. 

These  epispore  markings  consist  of  very  narrow  (one-eiglith  to  one-lialf 

ii regular,  interrupted  zigzag  lines,  which  occasionally  anastomose.. 
The  lines  do  not  appear  to  be  raised  markings,  such  as  are  common  on 
oospores  of  Peronosporacece ,  but  rather  lighter  colored  portions  of  the 
epispore  Avail. 

In  sections  the  epispore  has  a  distinctly  radiate  structure,  seeming  to 
be  composed  of  brown,  radiating  prisms,  between  which  are  narrow 
stripes  of  lighter-colored  substance. 

A  list  of  the  Kansas  species  of  Peronosporaceae  loc.  cit.  I  wish  to  correct  an  error 
onp.  77  of  this  list.  The  host  plant  of  P.  cynoglossi  should  he  Cynoglossum  Virgin - 
icum  L.j  not  C.  officinalis  L.;  as  given. 
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Possibly  the  lines  seen  on  the  surface  are  due  to  this  lighter  colored 
substance  between  the  prisms.  The  endospore  is  2  to  3  p  thick  and 
homogeneous.  Undoubtedly  its  composition  is  quite  different  from  that 
of  the  epispore.  The  sphere  bounded  by  the  endospore  is  very  constant 
in  size,  being  28  to  38  /q  mostly  29  to  34  p. 

The  mycelium  is  very  variable  in  diameter,  and  is  furnished  with 
abundant  haustoria.  The  haustoria  are  filiform  and  almost  always  un¬ 
branched.  Near  the  base  they  are  gradually  narrowed  till,  at  the  point 
of  union  with  the  mycelium,  they  are  only  about  half  as  thick  as  at  the 
distal  end.  They  are  usually  very  much  bent  and  contorted,  often  ap¬ 
pearing  like  a  tangled  mass  of  filaments.  They  often  attain  considera¬ 
ble  length,  sometimes  as  much  as  40  p. 

As  I  have  already  described*  the  conidiophores  and  conidia  I 
need  not  speak  of  them  here,  except  to  mention  that  in  examining  co¬ 
nidia  that  had  been  treated  with  warm  KHO  solution,  and  thus  ren¬ 
dered  lifelike  in  shape,  I  saw  a  number  that  had  still  attached  lateral 
germ  tubes.  I  have,  finally,  to  report  a  most  remarkable  form  of  the 
conidial  fructification  in  the  Montana  specimens  collected  by  F.  W. 
Anderson.  The  conidiophores  are  less  branched  than  in  the  Kansas 
specimens,  and  the  antepenultimate  and  penultimate  branches  are 
shorter  and  the  ultimate  are  shorter  still.  All  branches  are  strongly 
tinged  with  fuliginous,  while  the  Kansas  specimens  show  only  faint 
traces  of  coloration  in  the  conidiophores.  The  most  remarkable  char¬ 
acter  of  these  specimens  is  the  fact  that  the  conidiophores  issue  from 
the  stomata  in  dense  groups  often  comprising  10-15  or  even  more  mem¬ 
bers.  In  the  Kansas  specimen  of  P.  echinospermi  the  conidiophores  arise 
singly  or  more  often  in  groups  of  2-5  through  the  stomata.  For  the  pres¬ 
ent,  till  more  specimens  can  be  obtained  and,  if  possible,  oospores  be 
found,  I  think  this  form  had  best  be  referred  doubtfully  to  P.  echinos¬ 
permi. 

I  have  compared  P.  echinospermi  very  carefully  with  P.  cynoglossi 
Burrill  and  find  besides  the  differences  in  the  conidiophores  and 
conidia  which  I  pointed  out  in  1889,  considerable  differences  in  the 
oospores.  The  oospores  of  P.  cynoglossi  differ  from  those  of  P.  echinos¬ 
permi  in  being  considerably  smaller  (25-30  p  diameter  sec.  Burrill,  but 
in  what  I  have  measured  27-40  p  mostly  27-34  p  diameter),  in  having 
usually  a  thinner  epispore  which  does  not  show  the  peculiar  surface 
markings,  and  is  indistinctly  if  at  all  radiate  in  structure. 

Peronospora  myosotidis  De  Bary,  and  P.  asperuginis  Schroeter,  differ 
from  P.  •  echinospermi  in  the  conidial  fructification  in  which  they  ap¬ 
proach  more  nearly  P.  cynoglossi.  If  the  published  descriptions  are  at 
all  to  be  relied  upon  the  oospores  of  these  two  species  are  very  different 
from  those  of  P.  echinospermi.  Unfortunately  I  have  not  been  able  to 
find  any  oospores  of  either  of  these  species  in  the  specimens  at  my  dis¬ 
posal.  I  append  measurements  (all  given  in  p's)  of  oospores  of  P. 


*A  list  of  Kansas  species  of  Peronosporaceae,  loc.  cit.,  pp.  77-78. 
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cynoglossi  and  P.  echinospermi.  Most  of  tlie  oospores  were  measured 
in  actual  sections,  which  were  obtained  with  a  microtome,  but  I  also 
give  a  number  of  measurements  of  P.  echinospermi  in  optical  section, 
since  it  is  the  usual  method  of  measuring,  and  therefore  gives  results 
more  strictly  comparable  with  published  measurements  of  other  species. 
I  am,  however,  convinced  that  the  study  of  oospores  in  actual  section 
offers  great  advantages  over  the  common  method  of  studying  them  in 
optical  section. 

Table  of  measurements  of  ten  oospores  of  Peronospora  cynoglossi,  Burrill,  in  actual  sec¬ 
tion .* 


Diameter  of 
oospore. 

Diameter 
of  oospores 
lacking 
epispore. 

Thickness 
of  endo- 
spore. 

Thickness 
of  epi¬ 
spore. 

Diameter  of 
oogonium. 

27  by  25 

18 

If 

2  -4 

30  by  28 

27  by  26 

21 

1| 

2  -4 

32  by  30 

30  by  26 

24 

2 

2  -3 

44  by  31 

30  by  28 

22 

2 

1  -3 

32  by  29 

30  by  28 

24 

2 

2  -4 

36  by  32 

30  by  29 

24 

2 

2  -4 

36  by  30 

32  by  30 

27 

2 

1H 

44  by  32 

33  by  31 

26 

3 

IH* 

38  by  32 

34  by  31 

27 

2 

2  -3 

40  by  34 

40  by  33 

28 

'  2 

2*-5 

40  by  35 

*  These  oospores  were  measured  from  a  specimen  on  Cynoglossum.Tirginicum ,  (A.  B.  Seymour,  Illinois 
State  Laboratory  of  Natural  History.  No.  4703,  May  16,  1882.  Sanburn,  Ill.)  They  were  measured  in 
actual  section  in  water,  as  indicated  in  the  other  tabulations  of  measurements  given.  One  division  of 
the  eye-piece  micrometer  equalled  2  g.  All  measurements  given  in  ft’s.  I  am  indebted  to  Mr.  Waite 
for  this  specimen,  as  well  as  for  the  permission  to  use  his  whole  herbarium  for  comparisons. 


Table  of  measurements  of  twenty-five  oospores  of  Peronospora  echinospermi,  Swingle,  in 

optical  section,  t 


Diameter 

of 

oospore. 

Diameter 
of  oospore 
without  epi¬ 
spore. 

Thickness 
of  endo- 
spore. 

Thickness 
of  epi¬ 
spore. 

Diameter 

of 

oogonium. 

*38  by  36 

31 

2 

3i  to  6 

54  by  44 

39  by  37* 

30 

1* 

3|  to  6 

54  by  45 

40  by  39 

29 

2 

2  to  6 

60  by  46 

*40  by  39 

33 

2* 

3  to  5 

58  by  50 

40i  by  39 

31i 

It 

4*  to  7* 

54  by  54 

42  by  40* 

31i 

11 

3  to  6 

55*  by  54 

42  by  40* 

32* 

11 

4*  to  7* 

63  by  61 

*42  by  41 

32 

11 

4  to  6 

76  by  50 

43i  by  37i 

31* 

2* 

4J  to  9 

61*  by  48 

43i  by  39 

30 

2* 

6  to  7* 

67*  by  48 

43i  by  40* 

30 

lb 

4*  to  9 

63  by  42 

43i  by  42 

30J 

11 

4*  to  6| 

63  by  61* 

45  by  42 

32 

It 

4  to  7* 

66  by  54 

45  by  42 

36 

11 

6  to  9 

69  by  55* 

45  by  44 

33 

21 

4  to  6 

54  by  52 

*45  by  44 

34 

2* 

4  to  5 

60  by  56 

*46  by  41 

32 

3 

4  to  5 

56  by  50 

46  by  44 

33 

2 

4  to  6 

56  by  52 

*46  by  46 

35 

21 

4 

72  by  50 

4«*  by  45 

35* 

2*' 

4*  to  7* 

61*  by  52* 

48  by  48 

38 

21 

4  to  5 

72  by  54 

*50  by  48 

40 

21 

3  to  5 

78  by  60 

51  by  40* 

30 

11 

4*  to  9 

57  by  48 

51  by  45 

36 

11 

6  toll* 

63  by  54 

57  by  45 

35* 

2* 

6  to  13* 

69  by  60 

1  These  specimens  were  measured  from  oospores  teased  out  of  the  tissues  from  the  same  specimens 
and  in  the  same  manner  as  indicated  in  the  following  table  of  measurements.  One  division  of  the  eye¬ 
piece  micrometer  equaled  2  g.  All  were  from  E chino sper mum  liedowskii  Lalun,  var.  occidentale  Wats, 
except  those  marked  with  an  asterisk  (*)>  which  were  from  E.  liedowskii  Lehm,  var.  cupulatum.  Gr. 
All  measurements  in  ft’s. 
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Table  of  measurements  of  fifty  oospores  of  Peronospora  echinospermi  Swingle,  in  actual 

section.  * 


Diameter  of 
oospore. 

Diameter  of 
oospores 
without  epis- 
pore. 

Thickness 
of  en- 
dospore. 

Thickness 

of 

epispore. 

Diameter 

of 

oogonium. 

35  by  34 

36  by  33 

36  by  34 

36  by  35 

36  by  36 

38  by  33 

38  by  36 

38  by  36 

38  by  37 

39  by  34 

39  by  38 

40  by  34 
*40  by  35 

40  by  36 

40  by  37 

40  by  38 

40  by  39 

40  by  39 

40  by  40 

40  by  40 

40J  by  39 

41  by  38 

41  by  40 

41  by  40 
*42  by  34 

42  by  38 

42  by  38* 

42  by  38* 

42  by  38* 

42  by  40 

42  by  40 

*42  by  40 

42  by  42 

43  by  42 

44  by  40 

44  by  40 

*44  by  40 
*44  by  40 
*44  by  41 
*44  by  41 

44  by  42 

44*  by  40 

44*  by  42 

45  by  45 

46  by  41 

46  by  42 

*46  by  42 

48  by  45 

48  by  47 

50  by  45 

28  by  27 

32  by  28 

28  by  27 

29  by  29 

28  by  28 

29  by  27 

29  by  29 

30  by  30 

30*  by  30* 

31  by  27 

30  by  30 

30  by  30 

32  by  28 

32  by  26 

30  by  30 

32  by  32 

29  by  29 

30  by  30 

29  by  29 

31  by  31 

31  by  31 

30  by  30 

30  by  30 

31*  by  28 

32“  by  25 

28*  by  28* 

29  by  29” 

30  by  28 

31  by  30 

30  by  30 

30  by  30 

31  by  31 

30  by  30 

30  by  30 

32  by  32 

34  by  31 

34  by  31 

36  by  32 

33  by  32 

33  by  32 

32  by  32 

32  by  32 

31*  by  31* 

34  by  34 

31  by  31 

31  by  31 

33  by  31 

35  by  35 

34  by  34 

38  by  38 

2 

2 

2* 

2*  to  3 

2 

2* 

2a 

2*  to  3 

2 

2  * 

24 

2i 

24 

2 

2 

2 

2* 

3 

24 

2 

3 

2 

24 

2 

2 

2 

2 

2 

2  to  2* 

2 

24 

24 

3 

2  to  2* 

2*  to  3 

2 

24 

24 

24 

2 

2  to  2* 

3 

2  to  2* 

4 

24 

2 

3 

24 

24 

4 

2*  to  2| 

3  to  4 

3  to  4 

2  to  4 

3  to  6 

3  to  4 

2|  to  4 

3  to  5 

3  to  4 

2*  to  4 

2*  to  4 

3  to  4 

4  to  4* 

3  to  4 

4  to  7 
2£t,o  5 

5  to  6 

4  to  5 

4*  to  8 

4  to  5 

4  to  6 

4  to  6 

2|  to  5 

4  to  6 

4*  to  4 

4“  to  6 

2*  to  10* 

4"  to  8“ 

4  to  6* 

3  to  8 

4  to  6 

4  to  5 

4  to  6 

4*  to  5 

4“  to  7 

2|  to  4 

4  to  5 

3|  to  4 

4  to  4* 

4  to  5 

4  to  6 

5  to  6 

4*  to  7* 

4“  to  5“ 

4  to  5 

4*  to  7* 

4  to  6" 

4  to  7 

4  to  8 

4  to  6 

40  by  38 
.  54  bjr  40 

46  by  38 

44  by  38 

52  by  44 

54  by  40 

46  by  44 

47  by  22 

50  by  40 

48  by  36 

62  by  46 

46  by  40 

50  by  42 

59  by  41 

46  bv  40 

57  by  42 

50  by  46 

68  by  46 

54  by  50 

48  by  42 

54  by  50 

70  by  40 

54  by  42 

62  by  42 

52  by  38 

44  by  42 

54  by  54 

52  by  44 

52  by  46 

50  by  46 

46  by  44 

50  by  50 

58  by  52 

50  by  48 

54  by  48 

52  by  46 

62  by  60 

56  by  50 

54  by  44 

50  by  46 

50  by  48 

54  by  42 

60  by  52 

64  by  54 

52  by  48 

59  by  52 

60  by  46 

59  by  51 

60  by  52 

64  by  62 

Extremes. 

35  to  50  by 

33  to  47  ‘ 

28  by  28  to 

38 'by  38 

j  2  to  4 

2*  to  10*  £ 

40  to  64  by 
22  to  62 

Most  common  sizes. 

• 

38  to  45  by 

36  to  42 

.  29  by  29  to 

34  by  34 

|  2  to  3 

2*  to  7  \ 

46  to  60  by 
42  to  52 

*  All  the  measurements  are  from  actual  sections  made  through  the  middle  portions  of  the  oospores. 
The  specimens  were  treated  with  hot  water  first,  and  were  afterward  studied  in  water  alone.  In 
measuring,  Zeiss’s  2mm.  homog.  immers.  obj.,  6  compen.  ocular,  etc.,  were  used,  and  with  a  tube  length 
of  159*  mm. ;  one  division  of  the  eyepiece  equaled  2/x.  These  measurements  were  all  made  from  speci¬ 
mens  collected  by  E.  Bartholomew.  All  were  from  specimens  collected  on  Echinospermum  Redowskii 
Lehm.,  var.  occidentale  Wats.  Collected  June  15,  1891,  except  those  marked  with  an  asterisk  (*), 
which  were  on  E.  Redowskii,  var.  cupulatum  Gr.,  collected  June  10,  1891.  All  measurements  given 
in  m’b. 
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43.  Peronospora  claytoniae  Farlow.  Enumeration  of  the  Peronosporese  of  the 

United  States,  No.  11,  <Bot.  Gaz.,  vol.  vm,  No.  10,  October,  1883,  p.  314. 

On  leaves  of  Portulacacese. 

On  Claytonia  Virginica  L.  M.  Varney,  April  28, 1891,  Piney  Branch, 
Rock  Creek,  I).  C. 

44.  Peronospora  rubi.  Rabenhorst,  Fungi  europsei,  No.  2676.  (1882.) 

On  leaves  of  Rosacea4,  tribe  Rubese. 

On  Rubus  villosus  Ait.  M.  B.  Waite,  No.  270,  September  8,  1888, 
Oregon,  Ogle  County,  Ill.  M.  B.  Waite,  No.  271,  September  10,  1888, 
Oregon,  Ogle  County,  Ill.  M.  B.  Waite,  No.  279,  September  10,  1889, 
Oregon,  Ogle  County,  Ill.  M.  B.  Waite,  No.  560,  Oct.  7,  1891,  Zoolog. 
Park,  Washington,  D.  C. 

On  Rubus  Canadensis  L.  P.  H.  Dorsett  and  W.  T.  Swingle,  No.  4029, 
October  29,  1891,  Garrett  Park,  Montgomery  County,  Md.  W.  T. 
Swingle,  No.  4030,  October  29, 1891,  Rockville,  Montgomery  County,  Md. 
B.  T.  Galloway  and  P.  H.  Dorsett,  November  8,  1891,  Garrett  Park, 
Montgomery  County,  Md.  In  the  fall  of  1891  many  of  the  individuals  of 
this  host  showed  the  bright  red  spots  caused  by  the  parasite. 

45.  Peronospora  sparsa  Berkeley.  <Rard.  Chron.  and  Agric.  Gaz. ,  London,  April 

5,  1862,  pp.  307  and  308  with  fig. 

On  leaves  of  Rosacese,  tribe  Roseae. 

On  Rosa  sp.  cult.  D.  G.  Fairchild,  June,  1891,  in  greenhouse  Geneva, 
Ontario  County,  N.  Y.  Mr.  Fairchild  reports  this  species  as  very  de¬ 
structive,  completely  defoliating  the  plants.  Bordeaux  mixture  was 
afterward  used  with  good  success  in  preventing  it. 

46.  Peronospora  sordida  Berkeley  &  Broome.  Notices  of  British  Fungi,  No.  953. 

<Ann.  and  Mag.  Nat.  His.,  3d  ser.,  vol.  vii,  London,  June,  1861,  p.  449. 

On  leaves  of  Scroplmlariacefe. 

On  ScropTiularia  nodosa  L.  C.  H.  Demetrio,  June,  1889,  Sweet 
Springs,  Saline  County,  Mo.  M.  B.  Waite,  No..  536,  August  25,  1888, 
Urbana,  Champaign  County,  Ill.  M.  B.  Waite,  No.  543,  September  11, 

1888,  Rochelle,  Ogle  County,  Ill.  M.  B.  Waite,  No.  317,  September 
14,  1889,  Oregon,  Ogle  County,  Ill.  M.  B.  Waite,  No.  142,  September, 

1889,  Oregon,  Ogle  County,  Ill. 


NEW  SPECIES  OF  FUNGI. 

By  J.  B.  Ellis  and  B.  M.  Everhart. 

PucciniA  Suksdorfii,  n.  sp. — On  leaves  of  Troximon  glaucum.  Wash¬ 
ington  (Suksdorf)  and  Helena,  Mont.  (Kelsey).  I  and  ii  not  seen; 
(iii)  sori  small,  black,  naked  almost  from  the  first,  subconfluent,  amphi- 
genous,  the  leaf  often  marked  with  a  small  round  purplish  spot  on 
the  side  opposite  the  sori.  Teleutospores  short-elliptical,  obtuse  and 
broadly  rounded  at  both  ends,  deep  brown,  granular-roughened  all  over 
as  if  sprinkled  with  minute  grains  of  sugar,  constricted  at  the  septum; 
40-50  x  25-30 /r,  on  i>edicels  scarcely  longer  than  the  spores. 
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Puccinia  agropyri,  7i.  sp. — On  leaves  of  Agropyrum  glaucum.  Mon¬ 
tana,  August,  1890.  (F.  D.  Kelsey),  (n)  Sori  epiphyllous,  narrow,  ob¬ 
long  or  linear,  short,  cinnamon-yellow,  only  slightly  elevated.  Uredo- 
spores  subglobose,  ovoid  or  elliptical,  pale,  20-25  x  18-22  p-  epispore 
tolerably  thick  and  smooth,  pedicels  short,  (in)  Sori  liypophyllous,  ob¬ 
long  or  linear,  short,  black,  covered  (almost  permanently)  by  the  lead- 
colored  epidermis.  Teleutospores  cylindric-clavate,  60-75  x  20-25  p9 
moderately  constricted,  pale,  squarely  truncate,  broader  and  darker 
but  scarcely  thickened  at  the  apex,  sometimes  obliquely  truncate  or 
rounded  or  even  obtusely  pointed.  Pedicels  short. 

Stictis  compressa,  7i.  sp. — On  dead  limbs  of  Carpinus  Americana. 
London,  Canada,  May,  1891.  (Dearness,  No.  627.)  Ascomata  scattered 
or  gregarious,  immersed,  compressed  1J  x  £mm  sunk  in  the  wood; 
erumpent  above  in  a  small,  round,  white,  minutely  perforated,  slightly 
prominent  disk.  Asci  cylindrical,  225-260  x  10  /q  with  abundant  fili¬ 
form  paraphyses.  Sporidia  filiform,  220-240  x  1.J  /q  nucleate.  Differs 
from  the  ordinary  type  in  its  minute  disk  with  only  a  small  central  per¬ 
foration. 

Tryblidiella  PYGrMJEA,  n.  sp. — On  weather-beaten  wood,  Ohio.  (Mor¬ 
gan,  No.  961).  Perithecia  acutely- elliptical,  erumpent,  not  polished, 
black,  j-lram  long,  lips  loosely  closed  when  dry.  Asci  oblong,  65-80 
X  15  p  including  the  short,  abrupt  stipe,  parapliysate,  4-8  spored.  Spor¬ 
idia  subbiseriate,  fusoid-oblong,  3-septate,  pale  brown  (hyaline  at  first). 
16-20  x  6-7  /q  ends  subobtuse. 

Yalsaria  hypoxyloides,  n.  sp. — On  bark  of  some  tree  or  shrub- 
Central  Paraguay,  South  America.  (Moron g,  No.  1431.  Communicated 
by  Dr.  J.  W.  Eckfeldt.)  Stromata  erumpent,  superficial,  subcarnose, 
subseriate,  subglobose,  £mm  in  diameter,  narrowed  at  base,  purplish 
rust-color,  appearing  almost  exactly  like  Hypoxylon  fuscum  (Pers),  in 
color  and  shape.  Perithecia  periplierical,  ovate,  small,  less  than 
£mm  seated  on  the  ovate,  cinereous -gray  core  of  the  stroma,  and 
barely  covered  by  the  thin  outer  layer.  Ostiola  subdiscoid  or  convex, 
umbilicate,  black.  Asci  cylindrical,  90-115  x  12  /q  subsessile,  paraphy, 
sate,  8-spored.  Sporidia  uniseriate,  oblong-elliptical,  1-septate,  dark 
brown,  scarcely  constricted,  12-15  x  7-9  p.  When  the  colored  subfer- 
ruginous  coat  is  rubbed  off  the  stroma  is  nearly  black.  Differs  from 
Hypoxylon  only  in  its  soft  stroma  and  uniseptate  sporidia. 

Phyllosticta  GtELSEmii,  n.  sp. — On  leaves  of  Gelsemnunsempervirens 
(cult.)  Newfield,  N.  J.,  April,  1891.  Spots  suborbicular,  2-4mm  in  di¬ 
ameter,  or  often  occupying  the  apex  of  the  leaf,  pale  yellow-brown  with 
a  purple  border.  Perithecia  amphigenous,  sublenticular,  black,  small, 
gregarious,  shining,  rather  more  abundant  above.  Sporules  oblong- 
cylindrical,  12-16x3  p. 

Phyllosticta  rhododendri,  West. — On  leaves  of  Rhododendron 
Catawbiense.  Newfield,  N.  J.,  April  20,  1891.  Spots  large;  l-3cm, 
mostly  marginal,  dark  reddish-brown,  concentrically  zoned,  definitely 
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limited,  the  living  part  of  the  leaf  bordering  the  spots  narrowly  shaded 
with  yellow.  Perithecia  innate,  sunk  in  the  parenchyma  of  the  leaf, 
the  dark  apex  barely  visible  and  only  very  slightly  prominent,  epipliyl- 
lous,  about  150  pi  in  diameter.  Sporules  narrowly  and  acutely  elliptical, 
hyaline,  continuous,  often  binucleate,  15-20x6-7  pi. 

Sph^eropsis  albescens,  n.  sp. — On  dead  limbs  of  Negundo  acero - 
ides.  Brookings,  S.  Dak.,  September,  1891.  (T.  A.  Williams.)  Per¬ 

ithecia  gregarious,  globose,  Jmm  in  diameter,  buried  in  the  bark,  but 
raising  the  epidermis  into  little  pustules  which  are  barely  pierced  by 
the  papilliform  ostiolum.  Sporules  oblong-elliptical,  brown,  continu¬ 
ous,  obtuse,  15-20x8-10  pi.  The  perithecia  are  mostly  found  around 
the  nodes  of  the  smaller  limbs,  extending  for  a  centimeter  or  more 
on  each  side  of  a  bud,  and  the  epidermis  over  these  areas  becomes 
whitened  out. 

Stagonospora  spinacijg,  n.  sp. — On  spinach,  Brookings,  S.  Dak., 
July,  1891.  (T.  A.  Williams.)  Spots  amphigenous,  round,  dirty  white, 
3— 5mm  in  diameter,  without  any  very  distinct  border.  Perithecia  epi- 
phyllous,  erumpent,  rough,  black,  subhemisplierical,  75-100  pi  in  diam¬ 
eter,  with  a  papilliform  ostiolum.  Sporules  oblong-cylindrical,  obtuse, 
often  slightly  curved,  hyaline,  1-3  septate,  15-30x8-10  pi. 

Septoria  elymi,  n.  sp. — On  leaves  of  Elymus  Canadensis.  London, 
Canada,  July,  1891.  (Dearness,  No.  808.)  Perithecia  subglobose,  100- 
120  pi  in  diameter,  epiphyllous,  mostly  on  narrow,  dirty  white  spots  3- 
4mm  long  by  Jmm  wide,  visible  as  black  specks.  Sporules  clavate-cylin- 
drical,  bent  or  curved,  continuous,  faintly  nucleate,  15-25  xlJ-2  pi. 
Differs  from  8.  brorni  Sacc.,  in  its  shorter  sporules  and  narrow,  elon- 
gated  spots. 

Septoria  Jackmani,  n.  sp. — On  leaves  of  Clematis  Jackmani  in  a  hot¬ 
house,  Geneva,  N.  Y.,  August,  1891.  (D.  G.  Fairchild.)  Amphige¬ 

nous.  Perithecia  large,  conic-hemispherical,  black,  broadly  perforated 
above,  semi-immersed,  the  upper  half  projecting;  gregarious  on  yellow¬ 
ish,  indefi  nite  spots.  Sporules,  clavate- filiform,  40-70  x  2£-3  pi  nucleate, 
but  not  visibly  septate,  thicker  above,  subattenuated  below,  only  mod¬ 
erately  curved.  This  is  quite  different  from  8.  Clematidis ,  Bab.,  which 
is  on  definite,  brown  spots,  and  has  smaller  perithecia  and  smaller  spor¬ 
ules.  It  is  much  nearer  8.  expansa ,  Niessl.,  but,  besides  the  different 
host  plant,  that  species  is  hypophyllous  and  has  narrower  (1J-2  pi)  spor¬ 
ules.  Saccardo  in  Sylloge  gives  the  sporules  as  only  1  pi  thick,  but  in 
the  specimen  in  Babenliorst- Win  ter  Fungi  Europaei,  2897,  the  sporules 
are,  as  just  stated,  1J-2 pi  thick. 

Septoria  saccharina,  n.  sp.  — On  living  leaves  of  seedling  maples 
(Acer  saccharinum)1  Niagara,  Canada,  August,  1891.  (Dearness,  No. 
1812.)  Spots  amphigenous,  scattered,  small,  definite,  white,  more  ob¬ 
scure  below,  lmm  in  diameter.  Perithecia  few  (J  on  a  spot),  epiphyllous, 
lenticular,  brown,  200  pi  diameter.  Sporules  clavate-cylindrical,  nucleate, 
hyaline,  40-50  x  1 J-2  pi.  Distinguished  from  the  other  acericolous  Sep- 
torias  by  the  small,  white  spots. 
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Septoria  Drummondii,  n.  sp. — On  leaves  of  Pldox  Drummondii. 
London,  Canada,  September,  1891.  (Dearness,  No.  820.)  Differs  from  8. 
divaricata  E.  &  E.  on  Phlox  divaricata  (this  journal,  Vol.  v,  p.  151) 
in  the  perithecia  being  scattered  thickly  over  the  entire  surface  of  the 
leaf,  and  not  on  any  definite  spots.  Perithecia  black,  subprominent, 
100  [x  in  diameter.  Sporules  nearly  straight,  nucleate,  35-50  xlJ-2^, 
rather  narrower  at  one  end. 

Hendersonia  geographica,  n.  sp. — On  fallen  and  decaying  chest¬ 
nut  leaves.  Newfield,  N.  J.,  April  4,  1891.  Acervuli  gregarious,  on 
pale  spots,  dark  brown,  flattisli,  J-Jmm  in  diameter,  mostly  on  the  nerves 
of  the  leaf,  and  forming  a  kind  of  network,  reminding  one  of  Asteroma 
geograpliica ,  Fr.  Sporules  oblong-fusoid,  pale  brown,  3- septate,  the 
terminal  cells  hyaline,  acutely  conical  and  4-5  long,  the  colored  part 
10-12  x  3-3 J  il.  Pedicels  filiform,  about  15  ;i  long,  sometimes  remaining 
attached  to  the  sporule.  Terminal  cell  prolonged  into  a  short,  subulate 
beak,  or  oftener  simply  narrowed  into  a  subulate  point.  The  terminal 
cells  are  finally  deciduous.  Differs  from  P.  nervalis ,  E.  &  E.  (to  which 
it  bears  a  strong  resemblance)  in  its  smaller,  3-septate  sporules  and 
larger  acervuli. 

Glceosporium  catalp^e,  n.  sp. — On  living  leaves  of  Catalpa  bignoni- 
oides.  Wilmington,  Del.,  August,  1891.  (Commons,  No.  1804.)  Spots 
orbicular,  2-3 mm  in  diameter;  definite,  reddish-brown,  paler  in  the  cen-  . 
ter.  Acervuli  minute.  Spores  oblong,  hyaline,  continuous,  2-nucleate, 
10-15  x  3-5  p,  erumpent  on  the  upper  side  of  the  leaf  in  small,  yellow¬ 
ish  heaps. 

Glceosporium  decolorans,  n.  sp. — On  leaves  of  Acer  rubrum.  Lon¬ 
don,  Canada,  August,  1891.  ( J.  Dearness,  No.  813.)  Occupying  the  areas 
between  the  main  veins  of  the  leaf,  and  causing  large  brown  spots  which 
occupy  the  entire  surface  of  the  leaf  except  a  narrow  strip  along  each 
side  of  the  midrib  and  its  main  branches.  Acervuli  numerous,  small, 
erumpent  on  the  lower  side  of  the  leaf.  Spores  oblong-elliptical,  hya¬ 
line,  5-8  x  2J-3  p.  Very  destructive  to  the  leaves. 

Melanconium  magnolije,  n.  sp. — On  dead  trunks  of  Magnolia  glauca. 
Newfield,  N.  J.,  June,  1891.  Acervuli  sunk  in  the  bark,  ovate-conical, 
l-ljmm  in  diameter,  substratum  pale.  Conidia  obovate,  pale  olive 
brown,  with  a  hyaline  margin  and  a  large  nucleus,  12-15  x  9-11  p  on 
stout  (4 p  thick),  simple  or  branching,  obscurely  septate  basidia,  50-75 p 
long,  erumpent  in  masses  or  black  cirrlii,  like  coarse  black  hairs  or 
black  wool. 

Pestalozzia  lateripes,  n.  sp. — On  dead  legumes  of  Cassia  Cha- 
mcecrista.  Newfield,  N.  J.,  September  and  October,  1891.  Perithecia 
pustuliform  or  subhysteriiform,  about  Jmm  in  diameter,  with  a  large, 
irregular  opening  above,  sometimes  with  an  elongated  slit,  as  in  Hyster- 
ium.  Sporules  clavate-cylindrical,  yellowish  brown,  3-septate,  theupper 
cell  rounded  above  with  a  hyaline,  subconical  tip  bearing  at  its  apex  a 
3-parted  crest  of  three,  spreading  slender  bristles  15-20  p  long,  the  lower 
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cell  narrower  and  furnished  witli  an  eccentric  pedicel  10-12 jj  long,  re¬ 
minding  one  of  a  Discosia. 

Scolecotrichum  caric^e,  n.  sp. — On  living  leaves  of  Carica  papaya . 
Lake  Worth,  Fla.,  March.  1891.  (L.  M.  Underwood.)  Maculicolous. 
Spots  scattered,  l-2lllm  in  diameter,  yellow  above,  becoming  white  in  the 
center,  suborbicular  and  definitely  limited;  completely  covered  below 
with  densely  crowded,  minute,  sptueriaeforin,  black-brown  tufts  of  the 
fungus.  Basidia  oblong  or  subclavate,  continuous,  20-22  x  6-7//,  form¬ 
ing  a  compact  periplierical  layer  on  a  minute  tuberculiform  base  and 
bearing  at  their  tips  the  ovate,  uniseptate,  pale  brown,  12-20  x  8-10  //, 
conidi  a. 

Macrosporium  tabacinum,  n.  sp. — On  leaves  of  cultivated  tobacco 
(. Nicotiana  tabacum ),  Raleigh,  N.  0.,  October,  1891.  (Gerald  Mc¬ 
Carthy)  .  Spots  amphigenous,  numerous,  thin,  white  (rusty  red  or  brown 
at  first),  suborbicular  or  irregular,  2-3mm  in  diameter,  definitely  limited, 
with  a  narrow  darker  border.  Fertile  hyplue  effused,  35-45  x  3-4  //, 
septate  and  torulose  above.  Conidia  obovate,  15-25  x  10-12  //,  sessile, 
or  longer  (35-45  //),  narrowed  below  into  a  distinct  stipe,  8-12  //  long. 
The  shorter  conidia  are  mostly  3-septate  and  the  longer  ones  about 
5-septate,  one  or  two  of  the  cells  with  a  longitudinal  septum.  This  is 
the  u  white  speck”  of  the  North  Carolina  planters. 

Macrosporium  longtpes,  n.  sp. — On  leaves  of  Nicotiana  tabacum. 
Raleigh,  N.  C.,  October,  1891.  (Gerald  McCarthy.)  Spots  amphigenous, 
orbicular,  rusty  brown,  3-5  111111  in  diameter;  orbicular,  zonate.  The  en¬ 
tire  leaf  becomes  brown  and  then  the  spots  are  a  shade  lighter  than 
the  surrounding  parts.  Fertile  liyphse  effused  on  the  spots,  amphige¬ 
nous,  but  more  abundant  above,  slender  (40-70  x  3-4//.,  septate  and 
often  constricted  at  the  septa;  erect,  more  or  less  torulose  above.  Coni¬ 
dia  clavate,  40-50  x  15-20  //.,  3-7,  mostly  5-6  septate,  with  two  or  more 
of  the  cells  divided  by  a  longitudinal  septum,  attenuated  below  into  a 
distinct  stipe  35-50  /;.  long,  and  often  septate  and  torulose.  This  differs 
from  M.  commune ,  liable,  in  its  effused  hyplue  and  smooth  conidia,  and 
from  M.  tabacinum .  E.  &  E.,  in  its  brown,  concentrically  zoned  spots  and 
larger  stipitate  conidia.  Known  among  the  planters  as  u  brown  spot.” 

Brachysporium  Canadense,  n.  sp. — Parasitic  on  Valsa  ambiens? 
On  bark  of  dead  maple  limbs.  Ottawa,  Canada,  October,  1890.  (Mac- 
oun  No.  49.)  Hyplue  simple,  brown;  septate,  200-300  x  5 //,  forming 
dense,  tobacco-brown,  tuberculiform  tufts,  rising  from  the  pustules  of 
the  Valsa.  Conidia  terminal,  solitary,  obovate- elliptical,  pale  brown 
1-3  septate,  20-40  x  12-15  //. 

Clasterosporium  populi,  n.  sp. — On  dead  places  in  living  leaves  of 
Populus  tremuloides.  London,  Canada,  June,  1891.  (Dearness,  No.  759.) 
On  leaves  of  Populus  grandidentata.  Wilmington.  Del.  (Commons,  No. 
1806.)  Conidia  clavate,  1-2  septate,  olive  brown,  18-25  x  7-9  //,  mostly 
a  little  constricted  at  the  septa,  and  subtruncate-apiculate  at  the  apex; 
pedicles  very  short,  almost  none,  subliyaline.  The  conidia  arise  directly 
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from  the  cells  of  the  leaf  without  any  well-defined  mycelium,  and  form 
a  continuous  olive  brown  or  green  stratum  on  the  lower  surface  of  the 
leaf,  beginning  Avitli  well-defined  brown  spots  which  soon  spread  and 
occivpy  the  entire  leaf — mostly  the  young  terminal  ones. 


REVIEWS  OF  RECENT  LITERATURE. 

Farlow,  W.  Gr.,  and  Seymour,  A.  B. — A  Provisional  Host-index  of 
the  Fungi  of  the  United  States.  Part  I,  Polypetalae,  pp.  1-52, 
Cambridge,  1888.  Part  ii,  (f  amopetalae-Apetalae,  pp.  53-134,  Cam¬ 
bridge,  September,  1890.  Part  in,  pp.  135-220,  Cambridge,  June, 

1891. 

The  issue  of  the  third  part  of  the  above  work,  containing  the  endo- 
gens,  cryptogams,  and  animals,  and  an  addenda,  together  with  an  index 
to  all  three  parts,  finishes  this  most  valuable  and  laborious  work.  As 
completed  it  contains  220  octavo  pages.  About  85  names  on  an  av¬ 
erage,  including  synonyms,  are  given  on  each  page.  The  Avork  Avill  be 
a  necessity  to  every  American  mycologist,  and,  aside  from  its  direct 
value  as  a  host-index,  will  be  of  very  considerable  worth  as  a  guide  to 
the  synonomy  of  the  American  species  of  fungi.  In  accuracy  and  com¬ 
pleteness  it  is  almost  without  equal  among  mycological  publications. 
It  is  to  be  wished,  however,  that  a  reference  could  have  been  given 
after  each  name  of  a  fungus  to  one  or  more  Avorks  in  which  it  was  re¬ 
ported  on  the  host  in  question.  It  is  likely  that  descriptions  of  some 
of  the  species  will  be  troublesome  to  find.  A  title  page  for  all  three 
parts  Avould  also  be  a  valuable  addition. 

Some  interesting  facts  are  revealed  by  a  study  of  the  index.  The 
number  of  species  reported  on  some  genera  of  trees  is  truly  astonishing. 
The  family  Cupuliferre  requires  24  pages,  and  these  Avill  probably  av¬ 
erage  no  less  than  100  names  ot  fungi  to  a  page.  A  most  striking  fact 
is  the  very  small  number  of  species  reported  on  Algne.  Only  two  species, 
both  Chytridiij  are  given.  These  occur  on  four  species  of  Algae.  In 
Europe,  on  the  contrary,  Avhere  the  algal  parasites  have  been  carefully 
studied,  their  number  is  very  considerable,  probably  aggregating  several 
hundred  species. 

Botanists  everywhere  would  no  doubt  be  very  grateful  if  the  authors 
of  the  u  Host-index”  could  be  induced  to  prepare  the  converse  work, 
namely,  a  list  of  the  species  of  fungi  of  the  United  States  Avith  their 
host  plants. — W.  T.  Savingle. 

Fischer,  Dr.  Alfred. — Phy corny cetes.  Rabenliorst’s  Ivryptogamen- 

flora.  I  Band.  IV  Abtheilung:  Pilze;  45,  46  and  47  Lieferuugen,  pp. 

1-192.  Leipzig.  Ed.  Kummer,  1892. 

Part.  IV  of  this  important  Avork  begins  with  No.  45.  Part  III  on 
Diseoinycetes  by  Dr.  Relim  still  lacks  eight  numbers  of  completion,  but 
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tlie  whole  of  Dr.  Fischer’s  manuscript  being  in  hand,  the  publisher  has 
wisely  concluded  to  begin  publication  at  once.  The  lamented  DeBary 
was  to  have  written  this  volume,  and  it  is  a  matter  for  congratulation 
that  his  mantle  has  fallen  upon  a  competent  successor. 

In  Winter’s  system  (Pilze  I,  p.  32)  the  Phycomycetes  are  divided  into 
two  classes,  Zygomycetes  and  Oomycetes.  The  position  of  the  Chytri¬ 
diaceae  remains  doubtful  and  the  Entomophtlioreae,  now  known  to 
belong  to  Zygomycetes,  are  classed  under  Basidiomycetes.  Since  the 
appearance  of  this  first  volume  so  much  new  light  has  been  thrown  on 
the  relationships  of  fungi  that  no  excuse  is  necessary  for  departure  from 
the  old  views,  but  some  of  the  changes,  e.  g .,  those  under  Peronosporinae, 
will  undoubtedly  lead  to  criticism. 

The  name  Phycomycetes,  i.  e.,  alga-fungi,  indicates  the  many-sided 
relationships  of  the  group  with  certain  algae,  e.  g .,  Siplioneae  (Vauclie- 
ria,  etc.),  not  only  in  the  possession  of  a  nonseptate  vegetative  body, 
sexual  organs,  and  swarm  spores,  but  also  in  the  aquatic  life  of  many 
sorts.  The  nonseptate  character  of  the  mycelium  is  especially  con¬ 
stant,  so  that  the  name  Sqiliomyces,  i.  e.,  tube  fungi,  might  properly  be 
used  for  the  whole  group,  corresponding  to  the  term  Siphopliyces  ap¬ 
plied  to  the  parallel  group  of  algae.  Cohn  united  under  the  name 
Siphomycetes  the  three  orders  Peronosporeae,  Saprolegnieae,  and  Chy- 
tridiaceae  and  set  up  the  Zygomycetes  (Mucorineae,  etc.)  as  a  group 
parallel  to  the  Zygophyceae  (Conjugateae).  In  Cohn’s  system  the  Phy¬ 
comycetes  were  therefore  split  into  two  groups,  Zygomycetes  and 
Siphomycetes.  Sorokin  uses  the  term  Siphomycetes  as  synonymous 
with  Phycomycetes,  in  the  sense  already  explained,  and  although  the 
author  thinks  Siphomycetes  a  better  name  for  the  group  than  Phycomy¬ 
cetes  he  considerately  refrains  from  disturbing  the  well-established  usage. 
However,  it  is  not  simply  a  question  of  names,  but  one  of  widely  dif¬ 
fering  views  as  to  relationships.  De  Bary  in  his  Comparative  Morphol¬ 
ogy  and  Biology  puts  Peronosporeae  (Ancylisteae  and  Monoblepharis 
included),  Saprolegnieae,  Mucorineae,  and  Entomophtlioreae  at  the 
beginning  of  his  great  Ascomycetous  series ;  but  he  treats  the  Cliytri- 
diaceae  as  a  group  of  doubtful  position  in  the  system,  although  recogniz¬ 
ing  their  dependence  on  these  Phycomycetes.  Indeed,  the  disposition 
of  the  Chytridiaceae  is  the  weak  point  in  all  previous  classifications.  So 
far,  all  mycologists  agree  that  Peronosporeae,  Saprolegneae,  Mucorineae, 
and  Entomophtlioreae  are  genuine  Phycomycetes,  but  some  do  not  re¬ 
gard  the  Chytridiaceae  as  a  natural  group,  e.  g .,  Zopf  would  separate  the 
Synchitreae  from  the  Eu-mycetes  on  account  of  their  plasmodial  vegeta¬ 
tive  body,  and  would  consider  them  as  a  special  group  related  to 
Myxomycetes.  In  Saccardo’s  Sylloge  (Vol.  vn),  the  Chytridiaceae  are 
indeed  included  within  the  customary  limits  of  the  Phycomycetes,  but 
are  looked  upon  as  degenerated  forms.  Brefeld  in  Heft  viii  regards 
the  Chytridiaceae  as  degenerate  Phycomycetes  in  which  the  vegetative 
body  is  reduced  more  and  more  until  it  disappears  entirely  in  the  for- 
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mation  of  a  sporangium.  Tims,  according  to  Brefeld  and  others,  Olpid- 
itun  represents  the  final  member  in  a  degeneration  which  began  with 
Peronosporaceae,  The  author’s  view  is  just  the  opposite  of  this.  He 
regards  Chytridiaceae  as  a  natural  group  and  the  simplest  and  earliest 
in  point  of  time,  i.  e.,  as  the  starting  point  of  the  whole  great  series 
which  ends  in  the  Oomycetes  with  richly  branched  mycelium. 

Concerning  disputed  relationships  he  has  the  folloAving :  The  Olpid- 
iaceae  have  much  in  common  with  the  zoosporous  Monadineae,  but  the 
differences  are  still  greater.  One  principal  difference  consists  in  the 
manner  of  taking  food.  In  the  Monadineae  this  takes  place  through  the 
active  amoeboid  movements  of  the  plasmodium  by  which  solid  sub¬ 
stances  are  commonly  taken  up.  In  the  Myxochytridineae  the  amoeboid 
movements  of  the  naked  vegetative  body  are  always  feeble  or  wholly 
wanting,  and  the  taking  up  of  solid  bodies  does  not  occur.  Conse¬ 
quently  while  the  Monadineae  take  their  food  like  the  Myxomycetes,  in 
the  Myxochytridineae  there  is  only  an  absorption  of  dissolved  food  as 
in  the  genuine  fungi.  In  connection  with  this  stands  the  extrusion  of 
undigested  food  balls,  something  which,  of  course,  does  not  occur  in  the 
Myxochytridineae.  Together  with  the  accompanying  physiological  dif¬ 
ferences  due  to  the  different  manner  of  taking  food,  there  are  also  im¬ 
portant  purely  morphological  differences.  In  a  number  of  zoosporous 
Monadineae  (Aphelidium,  Plasmodiophora)  the  amoeboid  body  breaks  up 
into  spores  without  previous  formation  of  membrane,  but  in  those  forms 
in  which  a  wall  is  previously  formed  the  swarm  spores  escape  from  the 
cyst  at  indefinite  places,  i.  e .,  there  is  no  special  canal  for  escape.  The 
contrary  is  true  for  all  the  Myxochytridineae  except  Sphaerita.  Finally 
it  should  be  emphasized  that  not  rarely  the  actively  amoeboid  body  be¬ 
comes  a  genuine  plasmodium,  through  the  blending  of  several  amoebae, 
while  genuine  plasmodia  are  wanting  in  Myxochytridineae,  with  the 
possible  exception  of  Rozella.  The  relationship  of  the  Myxochytridineae 
with  the  Monadineae  is  to  be  recognized,  but  on  the  other  side  there  is 
also  to  be  noted  in  the  described  departure  a  step  toward  the  fungi.  It 
is  especially  the  Holochytriaceae  which  show  a  transition  into  genuine 
mycelium.  Forms  like  Myzocytium  belong  with  the  Myxochytridineae 
on  account  of  their  holocarpal  development,  but  differ  in  the  elongated 
vegetative  body,  surrounded  from  the  first  by  a  membrane,  which,  by 
its  branching,  takes  on  a  mycelial  character. 

Morphologically  the  Zygomycetes  and  Oomycetes  can  be  very  easily 
united  to  these  Holochytriaceae,  as  a  further  development,  with  a  richly 
branched,  eu-carpal,  mycelial  vegetative  body. 

The  family  of  the  Sporochy  triaceae  with  mycelial  haustoria  appears  to 
me  to  join  on  to  the  Hyphochytriaceae  above.  Among  the  Monadineae, 
Colpodella  pugnax  shows  a  similar  development  but  is  distinguished  by 
the  absence  of  mycelium  and  the  much  later  following  wall  formation. 
Finally  the  family  of  Hyphochytriaceae  which  joins  on  to  the  Sporochy- 
triaceae  (Polyphagus)  is  continued  into  Protomyces  and  the  Ustilagineae. 
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Under  Pliycomycetes  the  author  includes  all  plants  having  the  follow¬ 
ing  characteristics : 

Vegetative  bodies  one-celled,  only  forming  septa  during  the  produc¬ 
tion  of  reproductive  organs,  or  when  still  older,  sometimes  unbranched 
and  changing  wholly  into  a  sporangium  (holocarpal),  sometimes  a  richly 
branched  mycelium  with  special  reproductive  organs  (eu-carpal).  Non- 
sexual  reproduction  by  swarm  spores  or  non-motile  spores $  sexual  by 
zoospores  or  oospores. 

The  following  is  Dr.  Fischer’s  classification : 

phycomycetes  (Siphomycetes). 

I.  Series.  Archimycetes  (Cliytridiaceae). 

II.  Series.  Zygomycetes. 

III.  Series.  Oomycetes. 

Under  the  first  series  he  gives  the  following  subdivisions  and  family  characters. 

1.  Order.  Myxochytridineae. 

1.  Family.  Monolpidiaceae  (Olpidiaceae). 

The  entire  vegetative  body  changing  holocarpally  into  a  single  spherical  or  elon¬ 
gated  zoosporangium  or  one  resting  spore.  Sexuality  observed  in  one  case. 

2.  Family.  Merolpidiaceae  (Synchytriaceae). 

The  entire  vegetative  body  splits  up  holocarpally  into  a  number  of  sporangia  and 
produces  a  roundish  or  long  one-rowecLsporangial  sorus.  Resting  state  either  a  heap 
of  resting  spores,  cystosori,  or  single  resting  spores,  which  arise  from  the  entire  un¬ 
divided  vegetative  body  or  single  parts  of  it. 

2.  Order.  Mycochytridinae. 

1.  Family.  Holochytriaceae  (Ancylistaceae). 

Vegetable  body  tubeform  or  vermiform,  unbranched  or  Avith  short  side  branches, 
dividing  by  cross  septa  into  a  number  of  members,  all  of  which  change  into  repro¬ 
ductive  organs  (sporangia,  oogonia,  antheridia).  Strictly  holocarpal  and  rnono- 
phagous,  always  intramatrical. 

2.  Family.  Sporochytriaceae  (Rhizidiaceae,  Polypliagaceae). 

Vegetative  body  consisting  of  two  parts,  a  spherical  strong  growing  swarm  spore, 
and  a  tenuous,  thread-form,  often  very  delicate,  mycelial  part.  The  ball-shaped  part 
grows  into  a  single  sporangium,  or  into  a  single  resting  spore.  Resting  spores  also 
develop  in  another  manner  from  the  mycelial  part,  or  by  the  copulation  of  two 
plants.  The  mycelial  part  always  perishes  after  one  fructification,  i.  e.,  it  is  strictly 
monocarpal,  but  also  eu-carpal.  There  are  two  subfamilies,  Metasporeae,  and  Or- 
thosporeae. 

3.  Family.  Hyphocliytriaceae  (Cladochytriaceae). 

Vegetative  body,  a  more  or  less  branched  and  originally  one-celled  mycelium, 
which  forms  simultaneously  a  great  number  of  terminal  and  intercalary  swellings, 
and  out  of  those  zoosporangia  or  resting  spores ;  eu-carpal,  but  mostly  monocarpal ; 
not  perennial.  Sexuality  wanting. 

Under  the  second  series  he  gives : 

1.  Order.  Mucorinae. 

1.  Suborder.  Sporangiopliorae. 

1.  Family.  Mucoraceae. 

The  cross  wall  which  separates  the  stalk  from  the  sporangium  arches  into  the  lat¬ 
ter  and  projects  as  a  columella,  often  far  out.  Zygospores  naked,  or  only  euArel- 
oped  by  a  loose  mycelial  tissue,  never  inclosed  in  a  compact  receptacle  and  forming 
a  fruit  body.  Three  subfamilies,  Mucoreae,  Thamuidieae,  and  Pilobolese. 

2.  Family.  Mortierellaceae. 
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Sporangium  without  a  columella,  with  gelatinizing  membrane.  Zygospores  single 
and  completely  inclosed  in  a  receptacle  (carposporium)  like  a  small  tuber. 

2.  Suborder.  Conidiopliorae. 

1.  Family.  Clisetocladiaceae. 

Conidia  single,  spherical,  in  groups  on  the  middle  swollen  part  of  the  last  branches 
of  the  copidiopliore,  the  ends  of  the  same  remaining  tenuous  and  sterile.  Zygospores 
naked  between  the  straight  gametes. 

2.  Family.  Ceplialidacese. 

Conidia  in  chains  on  the  splierical-headed,  swollen  branch  ends  (sterigmata)  of  the 
unbranched  conidiopliore.  Zygospores  naked  on  the  crown  of  the  tongs-like  gametes. 

2.  Order.  Entomoplithorime. 

1.  Family.  Entomophthoraceae. 

With  the  characters  of  the  order,  i.  e.,  Mycelium  mostly  parasitic  in  living  animals, 
rarely  in  plants,  or  saprophytic,  richly  branched,  often  falling  into  pieces,  at  first 
0ne-celled.  Nonsexual  reproduction  by  conidia  which  are  delimited  on  the  end  of 
unbranched  threads  growing  out  of  the  substratum  and  thrown  off  when  ripe,  i.  e., 
no  special  conidiopliores.  Zygospores  on  the  mycelium. 

Under  the  third  series  he  gives : 

1.  Order.  Saprolegninae. 

1.  Family.  Saprolegniaceae. 

Antheridia  applied  to  the  oogonium  like  accessory  branches,  pushing  fertilization 
tubes  into  the  latter. 

2.  Family.  Monoblepharidaceae. 

Antheridia  with  spermatozoids. 

2.  Order.  Peronosporime. 

1.  Family.  Peronosporaceae. 

With  the  characters  of  the  order,  i.  e.,  mycelium  parasitic  in  the  interior  of  living 
plants,  richly  branched,  polycarpal.  Nonsexual  reproduction  by  swarm  spores  or 
conidia,  mostly  with  specially  formed  conidiopliores  breaking  out  of  the  substratum- 
Oogonia  always  one-celled,  with  a  remnant  of  unused  protoplasm  (periplasma). 
Antheridia  applied  to  the  oogonium  like  an  accessory  branch,  with  penetration  tube. 

1.  Subfamily.  Planoblastse  (Cystopodese). 

Nonsexual  reproduction  by  swarm  spores.  Sporangia,  either  persistent  on  myce¬ 
lium  or  mostly  falling  as  conidia  and  producing  zoospores  in  germination. 

2.  Subfamily.  Siplioblastse  (Peronosporese). 

Nonsexual  reproduction  by  conidia,  which  germinate  by  germ  tubes  and  are  homol¬ 
ogous  to  the  falling  zoosporangia  of  the  Planoblastse. 

Under  Archimycetes  some  general  account  is  given  of  the  group,  in¬ 
cluding  directions  for  collection  and  preparation  of  specimens.  This  is 
followed  by  a  very  convenient  and  useful  key  to  the  genera,  29  in  all. 
The  following  genera  and  doubtful  genera,  including  144  good  species 
and  39  doubtful  ones,  are  described  in  these  three  numbers :  Sphterita, 
Olpidium,  Pseudolpidium  (nov.  gen.  with  figs.),  Olpidiopsis,  Pleotra- 
chelus,  Ectrogella,  Pleolpidium  (nov.  gen.  with  figs.),  Synehitrium, 
Woronina,Rliizomyxa,  Pozella,  Micromyces,  Myzocytium,  Achlyogeton, 
Lagenidium,  Ancylistes,  Resticularia,  Rliizopliidium,  Rhyzidium,  Rhizi- 
diomyces,  Aehlyella,  Septocarpus,  Harpochytrium,  Entophlyctis  (nov. 
gen.  with  figs.),  Rhizoplilyctis  (nov.  gen.  with  figs.),  Obelidium 
Ohytridium,  Polyphagus,  Cladocliytriuin,  Amoebochytrium,  Oatena- 
ria,  Hyphochytrium,  Nephromyces,  Aphanistis,  Saecopodium,  Zygochy- 
trium,  and  Tetracliytrium.  Only  one  new  species  is  recorded,  Olpidi¬ 
opsis  minor.  The  genera  are  illustrated  by  good  figures  and  followed 
by  a  host  index. 
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The  treatment  of  the  Zygomycetes  is  substantially  the  same  as  for 
the  preceding  series :  first,  fourteen  pages  outlining  the  main  features 
of  the  order  Mucoringe,  then  a  key  to  the  genera,  followed  by  a  descrip¬ 
tion  of  the  species  of  the  genus  Mucor  as  far  as  the  end  of  the  first  sec¬ 
tion,  Mono-Mucor. 

This  volume,  while  devoted  to  the  forms  occurring  in  Germany,  Aus¬ 
tria,  and  Switzerland,  can  not  fail  to  be  of  great  service  to  American 
students,  since  many  of  the  described  species  occur  in  this  country. 
Eeference  to  doubtful  forms  and  extra-European  ones  also  help  to  make 
the  book  indispensible. — Erwin  F.  Smith. 

Fruit  culture  in  foreign  countries. — Reports  from  the  consuls  of  the 
United  States  on  fruit  culture  in  their  several  districts  in  answer 
to  a  circular  from  the  Department  of  State.  Washington,  Govern¬ 
ment  Printing  Office,  1890,  pp.  391-937;  Index,  i-xiii. 

This  report  is  devoted  principally  to  the  citrous  fruits,  the  olive,  fig, 
and  vine.  Incidentally  there  are  many  references  to  the  diseases  of 
these  plants,  parasitic  and  nonparasitic.  Some  of  the  statements  need 
to  be  taken  cum  grano  sails  because  emanating  from  men  not  specially 
trained  to  observations  of  this  kind,  but  on  the  whole  the  reports  aj)- 
pear  to  be  well  written  and  will  prove  useful.  A  similar  volume  on  the 
stone  fruits  of  the  world  would  be  equally  valuable. — Erwin  E.  Smith. 

Mangtn,  Louis. — (1)  Sur  la  callose ,  nouvelle  substance  fondamentale 
existant  dans  la  membrane.  Comptes  Rendus,  Paris,  tome  cx,  24 
Mars,  1890,  p.  644. 

(2)  Sur  les  reactifs  colorants  dcs  substances  fondamentales  de  la 
membrane.  Comptes  Rendus,  Paris,  tome  cxi,  15  Juillet,  1890,  p. 
120. 

(3)  Sur  la  structure  des  Peronosporees.  Comptes  Rendus,  Paris, 
15  Ddcembre,  1890,  p.  923. 

(4)  Sur  la  desarticulation  des  conidies  chez  les  Peronosporees.  Bull, 
de  la  Soc.  Bot.  de  France.  Comptes  Rendus  des  Seances,  Paris, 
1891,  tome  38,  pp.  176-184,  232-236,  pi.  4. 

(1)  The  author  distinguishes  three  fundamental  substances  in  the 
cell  walls  of  plants — pectin  compounds,  cellulose,  and  callose.  The 
latter  has  been  studied  quite  carefully,  and  is  described  as  a  new  fun¬ 
damental  substance,  known  hitherto  only  from  sieve  tubes.  Not  hav¬ 
ing  been  able  to  isolate  it  in  sufficient  purity  for  a  chemical  analysis, 
the  author  confines  himself  to  an  account  of  its  distribution  in  plants. 

Callose  is  colorless  and  amorphous,  insoluble  in  water,  alcohol,  and 
SchweizePs  reagent,*  even  after  the  action  of  acids;  very  soluble  in 
soda  or  cold  caustic  potash  1  to  100,  soluble  cold  in  sulphuric  acid, 
chloride  of  calcium,  and  concentrated  bichloride  of  tin;  insoluble  cold 
in  the  alkaline  carbonates,  and  in  ammonia,  which  swells  it  and  gives 
it  a  gelatinous  consistency.  Besides  aniline  blue  and  rosolic  acidt 


*Cuprammouia. 


t  Known  also  as  corallin,  aurin,  peonin. 
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already  recommended  by  Russow  and  Janczewskl  for  tlie  study  of 
liber,  the  color  reagents  of  callose  are  certain  substances  of  the  series 
of  azo  colors,  belonging  to  the  group  of  benzidines,  tolidenes,  etc. 
Iodated  reagents  give  to  callose  a  yellow  tint.  Callose  is  therefore  as 
distinct  as  cellulose  or  the  pectin  compounds.  It  is  not  a  result  of  the 
artificial  decomposition  of  the  latter  substances,  for  these  may  be  treated 
in  all  sorts  of  ways  without  producing  the  reactions  of  callose.  Its  in¬ 
solubility  in  the  cnprammoniacal  reagent,  even  after  the  action  of 
acids,  and  the  yellow  color  which  it  gives  with  iodated  phosphoric  acid 
distinguish  it  from  cellulose,  while  its  insolubility  in  cold  ammonia  and 
alkaline  carbonates,  and  its  inertia  toward  stains  which  act  on  the  pec¬ 
tin  compounds  separate  it  not  less  clearly  from  the  latter. 

While  callose  exists  normally  in  certain  regions  of  the  reproductive 
organs  of  phanerogams  (pollen  grains,  pollen  tubes,  etc.)  and  vascular 
cryptograms,  it  is  not  found  in  the  vegetative  portions  of  these  plants, 
exclusive  of  the  liber,  save  accidentally  and  as  irregular  masses  scat¬ 
tered  through  the  cells.  But  in  the  thallophytes  callose  acquires  a 
great  importance.  In  the  fungi  it  forms  the  membrane  of  the  mycelium 
and  of  the  organs  of  fructification  in  the  most  widely  separated  fami¬ 
lies  ;  e.  g .,  Peronospome,  Saprolegniaceae,  Basidiomycetes,  Ascomycetes, 
Saccharomycetes.  In  lichens  callose  exists  in  the  mycelial  filaments, 
but  not  in  the  gonidia.  It  does  occur,  however,  in  some  of  the  algae. 
On  the  other  hand,  he  has  not  yet  found  it  in  certain  Uredineae,  nor  in 
the  mycelium  and  conidiopliores  of  the  Mucorinae.  In  the  plants  of  this 
order  Mucor,  Phycomycetes,  Rliizopus,  Pilobolus,  Cliaetocladium,  etc., 
it  constitutes  only  the  dissolving  wall  of  the  sporangium,  and  some 
part  of  the  membrane  of  the  spores.  Callose  appears  to  be  in  a  state 
of  purity  in  the  membrane  of  the  sporangium  of  the  Mucorinae,  but  in 
the  mycelium  of  the  Peronosporime  and  Saprolegninae  it  is  intimately 
united  with  cellulose,  to  the  exclusion  of  pectin  compounds,  and,  finally, 
in  the  Polyporei  (Daedalea),  the  mycelial  tubes  appear  to  be  destitute 
of  cellulose,  and  are  formed  of  callose  associated  with  substances  having 
the  reaction  of  pectin  compounds. 

Various  circumstances  often  mask  the  presence  of  callose,  such  as 
physical  differences  or  the  incrustation  of  foreign  substances,  for  exam¬ 
ple,  the  callose  of  pollen  mother  cells  and  that  which  forms  irregular 
masses  in  the  mycelium  and  haustoria  of  the  Peronosporinae  presents 
the  most  alterable  and  easily  distinguishable  state.  In  the  sporangium 
of  the  Mucorinae  and  the  mycelium  of  lichens  the  callose  offers  more 
resistance  to  the  action  of  solvents  and  fixes  stains  less  readily.  Finally, 
in  the  Polyporei  it  coheres  so  strongly  that  its  presence  can  be  demon¬ 
strated  only  after  long  and  repeated  treatments. 

(2)  The  various  stains  of  the  aromatic  series  may  be  divided  into 
two  groups,  one  consisting  of  basic  colors  united  with  various  mineral 
or  organic  acids,  the  other  of  acid  colors  used  in  the  form  of  alkaline 
salts.  Substances  of  the  first  category  are  fixed  with  a  variable  energy 
16788— No.  2 - 6 
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by  pectin  compounds,  which  thus  reveal  their  acid  function.  They  do 
not  stain  callose  or  cellulose.  The  following  compound  s  are  noteworthy : 
Azo  group  Yesuvin  brown,  chrysoidin;  diphenyl-methane  group ,  aura- 
mine  ;  triphenylmethane  group ,  the  Victoria  blues,  bleu  de  nuit,  fuch- 
sine,  Paris  violet,  Hofman’s  violet,  etc.,  all  the  stains  of  the  oxazine 
group ,  naphthaline  blue,  Nile  blue;  thionine  group ,  methyl  blue;  euhro- 
dine  group ,  neutral  red;  saf ranine  group ,  neutral  blue,  pheno-safranine 
extra  safranine,  rosaline,  Magdala  red.  The  affinity  of  these  substances 
for  pectin  compounds  is  very  dissimilar.  It  is  also  feeble,  for  the  pres¬ 
ence  of  an  excess  of  acid  or  of  glycerine  removes  the  stain  from  the  tis¬ 
sues  more  or  less  readily. 

The  second  category,  formed  of  alkaline  salts,  contains  a  great  num¬ 
ber  of  substances  which  never  stain  pectin  compounds.  Many,  how¬ 
ever,  are  fixed  by  cellulose  and  callose,  and  thus  show  the  basic  nature 
of  these  latter,  a  nature  already  known  and  used  for  a  long  time,  so  far 
as  concerns  cellulose.  In  this  category  only  two  groups  are  of  interest 
the  azo  group  and  the  triphenylmethane  group.  The  azo  group,  exclu¬ 
sive  of  chryso'idine  and  Yesuvin  brown,  is  composed  principally  of  alka¬ 
line  salts.  In  this  group  we  distinguish  three  important  types.  The 
first  includes  the  various  stains  which  contain  the  azo  grouping  once, 
e.  g .,  xylidine  ponceau,  aniline  ponceau,  toluidine  ponceau,  naphthoru- 
bin,  etc.,  as  well  as  various  tropeolines  of  a  slightly  different  composi. 
tion.  These  substances  stain  protoplasm  yellow,  but  they  have  no 
action  on  cellulose  and  callose.  The  second  type  is  formed  of  sub¬ 
stances  containing  the  azo  grouping  twice,  e.  g .,  orseille  red,  orseilline 
BB,  azorubine,  naphthol  black,  the  croceines,  etc.  These  substances 
stain  cellulose  in  a  neutral  or  slightly  acid  bath,  but  have  no  effect  on 
callose.  The  third  type  contains  the  stains  of  the  benzidine  series,  e.  g. 
Congo  red,  Congo  GR,  Congo  brilliant  G,  Corinthian  Congo,  extra 
Bordeaux,  delta  purpurine  G,  which  result  from  the  action  of  sulpho- 
nated  naphthol  compounds  upon  benzidine;  azo  blue,  Corinthian  Congo 
B,  the  benzo  purpurines  and  the  rosazurines,  in  which  toluidine  is  sub¬ 
stituted  for  benzidine;  azo  violet,  the  benzo  azurines  and  heliotrope, 
where  dianisidine  is  substituted  for  benzidine.  These  colors,  ordi¬ 
narily  precipitated  by  acids,  stain  cellulose  directly  in  a  neutral  or, 
better,  a  slightly  alkaline  bath. 

The  triphenylmethane  group  does  not  offer  as  distinct  relations  be¬ 
tween  staining  capacity  and  chemical  composition.  We  first  distin¬ 
guish  a  large  number  of  bodies  formed  by  chlorhydrates,  sulphates, 
etc.,  which  stain  pectin  compounds  directly.  Then  a  series  of  alkaline 
salts  which  may  be  divided  into  three  groups.  The  first  group  in¬ 
cludes  acid  fuchsine,  acid  violet,  Bayer’s  blue,  the  alkaline  blues,  etc., 
which  result  from  the  respective  action  of  sulphuric  acid  on  fuchsine, 
Paris  violet  6B,  diphenylamine  blue,  and  analine  blue.  These  sub¬ 
stances  do  not  stain  cellulose,  but  certain  of  them  stain  callose,  e.  g ., 
the  soluble  blues,  and  notably  Bayer’s  blues.  The  staining  is  energetic 
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in  proportion  to  the  completeness  of  the  sulphonization,  e.  rj .,  the  blue 
GB,  a  mixture  in  which  trisulphonated  triphenylrosanilin  predominates, 
is  the  most  active  of  the  soluble  blues.  The  second  group  is  formed 
by  the  alkaline  salts  of  rosolic  acid,  which  stain  callose  and  cellulose 
directly.  Finally,  the  third  group,  the  eosines,  or  salts  or  fiuorescine 
such  as  eosine,  erythrosine,  and  phloxine,  stain  nitrogenous  matters 
deeply,  but  are  not  fixed  by  callose  or  cellulose. 

As  various  stains  of  the  aromatic  series  also  combine  with  nitrogen¬ 
ous  substances,  to  avoid  error  it  is  often  indispensable  that  there  should 
be  a  mixture  of  several  reagents  belonging  to  different  categories. 
This  gives  a  very  demonstrative  double  stain. 

(3)  The  constitution  of  the  membrane  of  fungi  is  still  unknown.  The 
author  believes  that  fungine  and  metacellulose  do  not  exist  as  specific¬ 
ally  distinct  substances.  The  membrane  of  fungi  is  so  complex  and 
variable  that  it  would  be  possible  to  offer  the  chemical  composition  in 
evidence  whenever  the  absence  of  fructification  rendered  the  determi¬ 
nation  of  families  uncertain. 

In  the  group  under  consideration  the  membrane  is  composed  of  cal- 
lose  and  cellulose  closely  associated.  To  show  this,  leaves  containing 
Peronospora  ficaricv  may  be  treated  as  follows : 

(a)  Treat  Avith  concentrated  chlorhydric  aeid;  (b)  macerate  for  some 
minutes  in  Schweizer’s  reagent.  This  removes  all  the  cellulose  and 
pectin  compounds  contained  in  the  host  and  in  the  parasite.  After 
washing  in  water,  the  use  of  iodated  phosphoric  acid  or  of  the  benzidine 
colors  does  not  reveal  a  trace  of  cellulose  in  the  tissue  of  the  leaf,  but 
the  reagents  of  callose  bring  out  a  network  of  mycelial  filaments.  Con- 
trarywise,  if  we  submit  the  contaminated  leaves  of  the  Ranunculus  to 
the  action  of  Hofmeisters’s  clilorated  mixture*  and  after  washing  allow 
the  tissues  to  macerate  in  a  solution  of  potassa  or  caustic  soda,  renewed 
several  times,  all  the  callose  is  removed  Avithout  sensible  modification 
of  the  cellulose.  Then  by  the  use  of  iodated  reagents  we  can  see  the 
mycelial  filaments  stained  blue  or  violet  in  the  midst  of  the  disasso¬ 
ciated  tissues  of  the  host  plant. 

Thus  either  the  cellulose  or  the  callose  can  be  removed  without  chang¬ 
ing  the  form  and  arrangement  of  the  mycelium.  But  while  cellulose 
and  callose  are  always  associated  in  the  organs  which  the  parasite  sends 
into  the  host  (mycelium  and  oospores),  the  conidiophores  are  formed  of 
pure  cellulose.  This  is  proved  by  their  disappearance  after  the  action 
of  cellulose  solvents. 

The  mycelial  membrane  varies  in  thickness  and  shows  numerous  lay¬ 
ers,  but  what  gives  the  mycelium  of  the  Peronosporime  a  special  char¬ 
acter  is  the  constant  presence  of  masses  of  callose,  which  is  either  pure 
or  associated  with  cellulose.  These  constrict  the  cavity  of  the  tube  or 
even  obliterate  it.  In  the  latter  case,  they  form  the  so-called  septa. 
These  masses  are  seen  very  clearly  in  Peronospora  parasitica ,  P.  Schlei- 
cJenij  P.  myosotidis ,  Plasmopara  viticola ,  etc.  They  serve  very  clearly 
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to  distinguish  the  Peronosporinse  from  other  parasites.  Pollen  tubes 
inside  of  tissues  are  the  only  bodies  likely  to  be  confounded  with  them, 
and  this  only  in  case  of  species  with  much  reduced  haustoria. 

The  haustoria  have  the  same  structure  as  the  mycelium  and  their 
shape  and  varying  size  always  furnish  excellent  data  for  distinction 
of  species.  They  are  sometimes  so  minute  as  to  have  thus  far  escaped 
the  attention  of  botanists,  e.  g .,  Phytophthora  infestans ,  described 
in  all  the  books  as  destitute  of  haustoria,  possesses  numerous  ones 
which  are  extremely  minute  and  filiform.  Haustoria  are  simple  or 
branched:  (a)  Simple  and  oval  or  spherical  ( Cystopus  candidus ,  Plas- 
mopara  viticola.  PI.  epilobii,  Pcronospora  leptosperma ,  etc.);  (b)  Clav- 
iform  and  simple  ( Premia  lactucw) ;  (c)  filiform  and  simple  (P.  myoso- 
tidis ,  P.  8 'chleideni,  P.  affinis ,  P.  clilorce ,  Phytophora  infestans );  (d) 
ramified  and  claviform  (P.  parasitica );  (e)  ramified  and  filiform  (P. 
arborescens,  P.  calotheca ,  etc.).  Ordinarily  the  haustoria  have  a  double 
envelope  and  between  these  two  envelopes  irregular  and  voluminous 
masses  of  callose  often  occur  and  sometimes  rupture  the  exterior  mem¬ 
brane  ( Cystopus  candidus ,  P.  myosotidis ,  etc.).  At  other  times  the  exte¬ 
rior  membrane  shows  only  cellulose  and  incloses  little  callose.  It  then 
forms  a  complete  sheath  around  the  haustorium  which  can  be  removed 
in  connection  with  the  mycelium  by  a  slight  traction  (P.  JSchlcidcni). 
Sometimes  the  masses  of  callose  formed  by  the  haustoria  are  so  abun¬ 
dant  that  they  fill  the  entire  cavity  of  the  cell,  the  protoplasm  being 
crowded  against  the  wall. 

Masses  of  callose  in  a  state  of  purity  are  also  found  in  the  cavity  of 
the  conidiophores.  They  take  the  form  of  rings  or  irregular  plugs, 
of  most  variable  location.  In  any  case  these  plugs  can  not  be  likened 
to  the  septa  which  form  at  the  base  of  the  sporangium  of  the  Mucorinse, 
as  has  been  done.  The  only  part  of  the  conidiophores  where  the  pres¬ 
ence  of  callose  is  constant  is  the  base  of  the  conidia  where  this  substance 
plays  an  important  role  in  the  dissemination  of  the  spores. 

To  sum  up,  the  constant  presence  of  callose  in  the  mycelium  of  the 
Peronosporinse  enables  us  to  recognize  with  great  clearness  the  least 
traces  of  these  parasites  in  the  host  plants  and  to  show  clearly  the  rela¬ 
tions  which  exist  between  the  latter  and  the  parasite. 

(4)  This  paper  is  really  a  continuation  of  the  last  one.  Observations 
on  the  formation  and  the  separation  of  the  conidia  in  Cystopus  candidus 
led  M.  Mangin  to  the  following  conclusions :  The  septum  first  appears 
as  a  delicate  ring  of  callose  on  the  thin  inner  wall  of  the  basidium. 
This  ring  gradually  enlarges  until  only  a  small  central  opening  remains. 
The  septum  then  appears  as  a  funnel  minus  its  tube,  the  convexity  of 
which  projects  toward  the  base  of. the  basidium.  The  open  central  por¬ 
tion  of  the  septum  finally  closes.  About  this  time  or  a  little  sooner  the 
thin  cellulose  wall  of  the  basidium  disappears  at  the  level  of  the  callose 
(is  absorbed)  and  a  constriction  rapidly  takes  place,  the  base  of  the 
new  conidium  and  the  summit  of  the  basidium  rounding  off  by  the 
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extension  and  growth  of  the  cellulose  membrane.  The  conidium  is  now 
attached  to  the  basidium  by  a  mass  of  callose  in  the  form  of  a  little  cup 
embracing  the  slightly  pyriform  base  of  the  conidium.  The  base  of 
this  cup  is  convex  or  plane,  but  the  center  often  shows  a  little  pit  which 
is  the  last  vestige  of  the  previous  funnel-form  orifice. 

No  division  of  the  connecting  cupule  into  three  layers,  as  describedby 
Zalew'ski,  was  observed.  At  this  stage  it  is  pure  callose.  Soon  the 
cupule  contracts,  its  superior  edges  being  reduced  progressively,  and 
it  shortly  takes  on  the  form  of  a  cylindric  fragment  uniting  the  conidia, 
but  the  cellulose  membrane  of  the  conidium  or  of  the  basidium  is  not 
yet  continuous  across  the  callose.  Subsquently  the  cellulose  wall  of 
the  upper  part  of  the  basidium  is  continued  along  the  base  of  the  cal¬ 
lose  plug  or  through  it  when  the  latter  projects.  A  similar  process  takes 
place  a  little  later  at  the  lower  end  of  the  conidium  when  the  cup  form 
has  almost  disappeared.  Sometimes  this  cross  wall  is  outside  of  the 
callose  band,  sometimes  it  grows  through  it,  imprisoning  a  portion 
within  the  conidium.  It  is  generally  only  when  the  conidium  is  second 
in  rank  from  the  basidium  that  the  cellulose  membrane  is  completed. 
Up  to  this  point  the  changes  in  the  callose  band  have  been  due  to  ab¬ 
sorption,  but  not  so  subsequently.  The  band  of  callose  now  changes 
chemically  so  as  to  become  strongly  hygroscopic  and  completely  solu¬ 
ble  in  water  or  even  in  the  vapor  of  water.  This  primary  septum  or 
connective  band  contains  no  pectin  compounds  and  does  not  swell  and 
become  gelatinous  previous  to  solution,  as  stated  by  de  Bary  and  Za- 
lewski.  It  is  simply  a  very  neat  case  of  liquefaction. 

New  conidia  are  developed  under  the  old  ones  in  the  following  man¬ 
ner  :  The  end  of  the  basidium  elongates  by  intercalary  growth  and  a 
new  ring  of  callose  appears.  This  is  not  always  in  the  same  plane,  but  most 
often  for  each  conidium  or  group  of  conidia  it  appears  in  a  region  nearer 
the  summit,  so  that  the  lateral  wall  of  the  basidium  presents  a  series  of 
thickenings,  which  when  stained  appear  as  stride.  Each  one  of  these 
striae  corresponds  to  a  group  of  conidia,  for  they  are  always  less  numer¬ 
ous  than  the  conidia  successively  developed  from  a  basidium. 

The  formation  of  conidia  finally  ceases,  and  in  old  sori,  long  ruptured, 
it  is  easy  to  find  such  exhausted  basidia  drawn  out  to  a  naked  point  or 
terminated  by  a  single  conidium  which  appears  to  be  incapable  of 
completing  its  development.  The  membrane  of  the  basidium  is  then 
notably  thickened  in  the  terminal  region  and  more  or  less  deformed. 
The  strim  above  mentioned  are  often  visible  and,  finally,  several  rows  of 
internal  button-shaped  thickenings  are  almost  always  present.  These 
thickenings  are  composed  either  of  pure  callose  or  of  a  mixture  of  callose ' 
and  cellulose. 

The  statements  here  given  were  also  found  to  hold  good  for  Cystopus 
cubicus  and  the  closely  related  C.  spinulosus.  A  somewhat  similar 
method  of  growth  and  delimitation  was  studied  in  a  form  of  Plasmo - 
para  found  on  Epilobium  montanum.  Here,  however,  the  cellulose  wall 


146 


at  tlie  base  of  the  spore  is  reflected  over  the  upper  surface  of  the  cal- 
lose  somewhat  early,  but  fades  out  toward  the  center.  At  this  time 
the  extremity  of  the  basidium  is  expanded  funnel-form,  and  the  callose 
septum  is  biconvex.  Later  the  cellulose  wall  of  the  spore  becomes  com¬ 
plete,  but  in  just  what  way  the  author  was  not  able  to  determine.  The 
expanded  end  of  the  basidium  shrinks  and  finally  becomes  drawn  out 
to  a  point  by  the  time  the  spore  falls,  but,  contrary  to  Cornu,  the  tip 
still  retains  its  callose  plug  and  is  not  covered  by  a  cellulose  wall. 

Reasoning  by  analogy,  the  author  thinks  the  disarticulation  of  conidia 
in  Peronosporse  takes  place  by  a  uniform  mechanism.  The  paper  is 
followed  by  a  good  lithographic  plate  (in  part  5). 

The  following  methods  were  employed  to  distinguish  cellulose,  callose, 
and  protoplasm :  Sections  were  first  placed  for  some  time  in  eau  de 
Javelle*  to  remove  plasrnic  matters.  They  were  then  washed  in  water 
and  placed  on  slides  with  the  addition  of  some  drops  of  an  alcoholic 
solution  of  soda  or  very  concentrated  caustic  potash.  After  ten  or 
twelve  minutes  they  were  neutralized  with  acetic  acid  and  stained. 
Cellulose  is  colored  a  beautiful  blue  by  a  concentrated  solution  of 
iodated  phosphoric  acid.  The  stain  is  deep  and  instantaneous,  the 
treatment  with  alkalies  rendering  the  cellulose  easier  to  stain.  For 
callose  one  of  the  blues  formed  of  trisulphonated  triphenylrosaniline 
and  soluble  in  water  should  be  used.  Since  some  nitrogenous  matters 
may  yet  remain,  it  is  well  to  mix  one  of  these  blues  with  a  solution  of 
acid  brown  (Bismarck,  Y  esuvin,  etc).  This  mixtureTnust  always  be  used 
in  an  acid  medium  (acetic  acid  3  to  100,  formic  acid  3  to  100).  The  cu¬ 
ticle  and  all  azotic  substances  become  brown,  the  cellulose  remains 
colorless,  and  the  callose  becomes  a  brilliant  greenish  blue.  After  the 
action  of  this  mixture,  which  requires  some  minutes,  wash  in  water  and 
mount  in  aqueous  glycerine,  in  which  the  specimens  will  remain  with¬ 
out  bleaching  for  some  months.  Preparations  treated  with  iodated 
phosphoric  acid  may  be  preserved  in  the  same  way  and  will  keep  for  a 
long  time  if  protected  from  the  light. 

In  a  footnote  the  author  recommends  the  following  dyes  as  especially 
serviceable:  (1)  For  protoplasm,  lignin,  cutin,  and  pectin  compounds: 
Blue  de  diphenylamine  soluble  in  alcohol,  blue  de  Bayer  soluble  in  alco¬ 
hol,  bleu  direct ;  bleu  d’analine  soluble  in  alcohol,  bleu  de  gentiane  6B., 
bleu  opal,  bleu  de  nuit,  bleu  lumiere.  These  blues  do  not  stain  callose. 
(2)  For  callose  and  protoplasm :  Le  bleu  Nicholson  OB.,  le  bleu  soluble 
BLSE,  le  bleu  coton  C4B,  from  the  house  of  Poirrier  et  Dalsace  at  St. 
Denis ;  le  bleu  brillant  verdatre  pour  coton,  le  bleu  papier  Y.  from  Bayer 
et  Cie  at  Flers  near  Roubaix;  les  bleus  alcalins  OB,  bleus  nouveaux,  G 
etR,  from  L.  Cassella,  Lyons  $  bleu  de  Bayer  DBF,  from  Badische  Analine 
Soda  Fabrik,  Neuville  sur-Saone.  These  colors  are  soluble  in  water. 
They  stain  protoplasm  a  deep  blue  and  callose  a  greenish  blue 5  also  lig¬ 
nin  slightly.  They  do  not  stain  cellulose.  (3)  For  pectin  compounds: 


*  Kaliumhypochlorite. 


147 


The  azo  acid  browns,  such  as  the  Bismarck  browns  (Vesuvin,brun  d’  ani¬ 
line).  These  do  not  stain  cellulose  or  eallose.  (4)  For  protoplasm,  lignin, 
and  cutin:  The  acid  browns  of  variable  composition,  often  having  no 
relation  to  Bismarck  browns.  These  are  salts  of  soda  of  which  the  col¬ 
oring  matter  is  the  base.  They  are  soluble  in  water.  They  stain  proto¬ 
plasm  brown,  and  certain  stain  cellulose  rose  color,  but  feebly.  They 
color  lignin  and  cutin  deeply  in  an  acid  bath.  They  do  not  stain  pectin 
or  eallose  compounds.  They  also  mix  with  the  soluble  blues  without 
precipitation  and  consequently  are  very  suitable  for  the  preparation  of 
double  stains,  by  means  of  which  eallose  can  be  distinguished  very 
readily  in  the  midst  of  tissues  rich  in  nitrogenous  matters — Erwin  F. 
Smith. 

Peck,  Charles  H. — Annual  Report  of  the  State  Botanist  of  the  State 
of  New  York.  Forty-fourth  Kept.  N.  Y.  State  Mus.  Nat.  History: 
Albany,  1891,  pp.  75,  pi.  4. 

The  above  was  distributed  to  botanists  during  December,  1891,  and 
is  the  most  extensive  contribution  to  systematic  mycology  issued  dur¬ 
ing  the  year  in  this  country.  Prof.  Peck  continues  his  observations  on 
fungi  and  gives  descriptions  of  many  new  species,  some  of  which  are 
illustrated.  In  speaking  of  the  liability  of  plants  to  the  attacks  of 
fungi,  he  says  that  certain  species  of  spruce  trees  in  a  starved  and  un¬ 
thrifty  condition  were  attacked  by  Peridermium  decolor ans ,  while  those 
in  a  healthy  condition  were  exempt.  The  New  York  species  of  Trieho- 
loma  are  monographed  in  a  manner  similar  to  genera  in  previous  reports, 
forty- seven  species  being  described.  There  is  also  given  a  notice  of  a 
manuscript  volume  by  Mary  E.  Banning,  which  contains  descriptions  of 
some  new  species.  The  figures  are  colored  by  hand,  and  all  the  species 
were  collected  in  Maryland.  They  are  mostly  Hymenomycetes  and 
Gastroinycetes.  Fourteen  new  species  are  described. 

The  following  is  the  contents  of  the  report:  (A)  Plants  added  to  the 
herbarium,  including  many  species  of  fungi  (pp.  9-11).  (B)  Contribu¬ 
tors  and  their  contributions  (pp.  11-14).  (C)  Species  of  plants  not 

before  reported  (pp.  15-30),  with  the  following  new  species:  Armillaria 
viscidipes ,  Tricholoma  grande,  Gli  tocy  b  e  fas  eip  es ,  Coll  ybia  exp  aliens,  Om- 
phalia  corticola ,  Pleurotus  pubescens ,  P.  campanulatus ,  Flammula  squa- 
lida ,  Grepidotus  distans,  Gortinarius  albidus ,  Dcedalea  sulphur ella,  I). 
ex  tens  a,  Hydnum  arachnoideum ,  Odontea  tenuis ,  Mucronella  minutissima , 
Thelephora  odorifera ,  Cyphella  arachnoidea ,  Pliyllosticta  ludwigice ,  T)o- 
thiorella  celtidis ,  Diplodia  liriodendri ,  Z).  multicarpa ,  Septoria  pteridis , 
Septomyxa  carp-ini ,  Aspergillus  aviarius  (found  in  the  visceral  cavity 
of  a  canary  and  supposed  to  have  caused  its  death),  Sporotrichum  Le- 
canii ,  IHplosporium  breve ,  Ramularia  destruens,  R.junci,  R.  graminicola , 
Cereosporella  veratri ,  Bispora  ejfusa ,  Septonema  episphwricum ,  Caryos- 
pora  minor ,  Metasphceria  nuda ,  Pseudopeziza  pyri ,  Saccharomyces  be - 
tulce ,  Pk.  &  Pat.  (D)  Kemarks  and  observations  (pp.  30-38)  including 
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remarks  on  fungi  and  descriptions  of  new  varieties  and  one  new  species, 
as  follows :  Pleurotus  atrocceruleus ,  var.  griseus ,  Go niophora  puteana,  var. 
tubuculosa  and  rimosa ,  Vibrissea  truncorum,  var.  alpipes ,  Agaricus  cam- 
pestris ,  var.  griseus ,  Ar miliaria  mellea ,  var.  radicola ,  and  Tricholoma 
maculates cens.  On  page  36,  under  Fusicladium  destruens  it  is  noted 
that  the  presence  of  this  species  and  others  is  a  consequence,  and  not 
the  cause  of  the  death  of  oat  plants.  (E)  (pp.  38-64).  New  York 
species  of  Tricholoma,  giving  keys,  and  descriptive  notes.  (F)  (pp.  64- 
75.)  Fungi  of  Maryland,  with  descriptions  of  new  species  by  Mary  E. 
Banning  as  follows:  Amanita  pellucidula,  Tricholoma  rancidulum ,  T. 
edurum ;  T.  subdurum.  T.  magnum ,  Glitocyle  aquatica ,  Gollybia  siticu- 
losa ,  (7.  subrigua ,  Pholita  rubecula ,  P.  mollicula ,  Hypholoma  subaquilum , 
Goprinus  virgineus ,  Russula  viridipes ,  Boletus  ignoratus  and  Hydnum 
ccespitosum. 

The  plates  accompanying  the  report  are  about  up  to  the  usual  stand¬ 
ard,  but  are  not  what  might  be  expected  from  a  rich  State  like  New 
York.  They  would,  too,  have  been  rendered  much  more  convenient  for 
use  had  there  been  some  indication  given  as  to  the  page  where  the 
figured  species  is  described.  As  there  is  no  index  one  must  look  through 
the  whole  of  the  text  to  find  the  description  of  any  desired  figure. — 
Joseph  F.  James. 

Solms-Laubach,  H.  Graf  zu.  Fossil  Botany ,  being  an  introduction  to 
Palceophytology  from  the  standpoint  of  the  botanist.  English  trans¬ 
lation  by  Garnsey.  Revised  by  Balfour.  Oxford :  Clarendon  Press, 
1891,  pp.  401. 

This  book  concerns  itself  only  with  the  remains  of  ancient  plants, 
i.  e.,  with  little  or  nothing  more  recent  than  genera  dating  from  the  Car¬ 
boniferous  era,  and  not  at  all  with  Dicotelydons.  A  part  of  one  page 
only  is  devoted  to  fungi,  and  the  statements  are  so  concise  and  com¬ 
prehensive  that  they  may  be  quoted  in  full : 

“  Scliimper  gives  us  a  long  list  of  fungi  and  lichens  which  have  been  described  by 
older  writers.  Where  these  are  not  merely  spots  on  leaves,  but  actual  Pyrenomy- 
cetes,  Discomycetes,  and  Basidiomycetes  growing  on  leaves  or  pieces  of  fossil  wood, 
they  still  have  no  value  except  in  showing  what  was  probable  without  them,  namely, 
that  fungi  formed  a  part  of  the  ancient  floras.  When  Polyporei  and  Lenzites  occur, 
as  in  the  brown  coals,  it  is  not  surprising  that  we  should  also  find  silicified  woods 
which  have  been  half  destroyed  by  their  mycelia.  Such  mycelia  from  the  wood  of 
the  Tertiary  have  been  described  by  Unger  under  the  name  of  Nyctomyces.  That 
there  were  fungi  in  the  older  formations  also  is  proved  by  the  fragments  of  thallus 
with  local  bladder-like  swellings  which  are  occasionally  found  in  the  tissue  of  stems 
of  Lepidodendron,  and  which  have  been  figured  by  Williamson  under  the  name  of 
Peronosporites  antiquarius,  Worth.  Smith.  Similar  objects  have  been  mentioned  by 
other  writers  also — for  example,  by  Renault  and  Bertrand  under  the  name  of  Gril- 
letia  sphaerospermii — from  seeds  of  the  period  of  the  coal  measures  found  in  the  sili¬ 
ceous  fragments  of  Grand  Croix.  A  form  described  by  Ludwig  from  coal  seams  in 
the  Urals  as  Gasteromyces  farinosus  may  be  nothing  more  than  an  aggregate  of  spores 
and  spore  tetrads  of  some  archegoniate  plant.  That  bacteria  destroyed  the  sub¬ 
stance  of  dead  plants  during  the  period  of  the  Coal  measures,  as  they  do  at  the  pres¬ 
ent  day,  is  rendered  extremely  probable  by  the  researches  of  Van  Tieghem,  who  has 
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shown  that  the  macerated  vegetable  fragments  in  the  pebbles  of  Grand  Croix  ex¬ 
hibited  the  same  progressive  demolition  of  cell  wall  which  is  observed  in  modern 
cases.  Yan  Tieghem  even  believes  he  has  seen  his  Bacillus  Amylobacter  in  a  silici- 
fied  state.” — Erwin  F.  Smith. 

Vial  a,  Pierre.  Monographie  du  Pourridie  des  Vignes  et  des  Arbres 
fruitiers.  Montpellier,  1891,  iip.  121,  pi.  7. 

This  monograph  constitutes  a  thesis  presented  to  the  Paris  Faculty 
of  Sciences  by  Mons.  Pierre  Yiala  for  a  doctor’s  degree.  It  comprises 
the  results  of  eight  years  work,  and  shows  important  additions  to  the 
status  of  the  subject  as  recorded  in  the  article  on  Pourridie  in  u  Mala¬ 
dies  de  la  VigneP 

The  thesis  is  divided  into  three  parts.  The  first  is  historical,  and 
treats  briefly  the  relation  of  Agaricus  melleus7  Vibrissea  hypogcea ,  Fibril- 
laria  and  Dematophora  to  Pourridie.  The  second  part  is  confined  to 
the  last  of  these,  which  the  author  considers  the  principle  cause  of  Pour¬ 
ridie.  Dematophora  necatrix  is  a  species  chosen  for  investigation,  be¬ 
cause,  with  the  exception  of  a  few  sandy  places,  this  is  the  only  species 
of  Dematophora  found  on  vines  attacked  by  Pourridie. 

The  parasitic  and  saprophytic  nature  of  the  fungus  is  fully  discussed. 
The  former  has  been  fully  proven  by  experiments,  but  is  exhibited  only 
by  certain  forms  of  the  mycelium,  the  fruit  being  never  produced  until 
the  host  is  killed. 

Five  forms  of  mycelium  are  distinguished — a  white  flocculent  myce¬ 
lium,  a  brown  mycelium,  root-like  cords,  Rhizomorpha  fragilis ,  var.  sub¬ 
terranean  Rhizomorpha  f  ragilis ^  var.  subcorticalis ,  and  an  internal  myce¬ 
lium.  The  Rhizomorpha  forms  agree  externally  with  those  bearing  the 
same  name,  but  belonging  to  Agaricus  melleus ,  but  the  specific  differ¬ 
ences  are  carefully  pointed  out. 

The  fruiting  forms  are  as  numerous  as  those  of  the  mycelium;  they 
are  clilamydospores,  sclerotia,  conidia,  pycnidia,  and  perithecia.  The 
two  latter  forms  are  here  described  for  the  first  time,  and,  judgingfrom 
what  is  known  of  other  fungi,  they  complete  the  life  history  of  the  par¬ 
asite.  The  development  of  these  hitherto  unknown  forms  was  obtained 
by  a  special  variation  of  the  conditions  under  which  the  artificial  cul¬ 
tures  were  made.  Under  the  most  favorable  circumstances  the  pyc¬ 
nidia  require  from  one  year  to  a  year  and  a  half  from  the  sowing  of  the 
spores  to  arrive  at  maturity;  and  the  perithecia  two  years  and  a  half. 

The  author  has  made  many  valuable  experiments  to  ascertain  the 
vitality  of  the  fungus,  the  proper  conditions  for  its  development,  and 
its  resistance  to  fungicides.  These  are  of  especial  economic  importance. 
Much  space  is  given  to  a  detailed  morphological  description  of  all  the 
forms  of  the  fungus,  especially  of  the  mycelium. 

A  description  of  Dematophora  glomerata  is  also  included  in  the  second 
part  of  the  thesis.  The  mycelium,  sclerotia,  pycnidia,  and  conidio- 
phores  are  described.  The  third  part  includes  descriptions  of  the  fol¬ 
lowing  forms  which  are  often  confused  with  Pourridie.  Fibrillaria 
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( Psathyrella )  ampelina ,  Speira  densa ,  11.  sp.,  $.  dematophorce,  n.  sp.,  and 
Cryptocoryneum  aure-um ,  n.  sp. — Effie  A.  Southworth. 

Ward,  H.  Marshall.  Croonian  Lecture  :  On  some  Relations  between 
Host  and '  Parasite  in  certain  Epidemic  Diseases  of  Plants.  Bead 
February  27, 1890.  Proc.  Royal  Society,  London,  vol.  47,  No.  290, 
pp.  393-443,  figs.  15.* 

The  study  of  plant  diseases  has  shown  rapid  progress  during  the  past 
decade  and  disciples  of  this  branch  of  botany  have  reason  to  hope  for 
still  greater  progress  in  the  near  future.  Few,  however,  would  have 
supposed  that  a  work  of  the  scope  and  value  of  the  one  before  us  would 
be  possible  at  the  present  day.  Prof.  Ward  has  long  been  justly  famed 
both  for  his  successes  in  original  investigations  and  for  his  happy  fac¬ 
ulty  in  expressing  his  results  in  the  most  lucid  English.  In  the  present 
lecture  the  author  treats  one  of  the  most  difficult,  and  at  the  same  time 
one  of  the  most  important,  subjects  in  the  range  of  vegetable  pathology. 
The  introduction  deals  with  the  general  subject  of  the  relations  existing 
between  host  and  parasite.  The  author  shows  the  close  connection  of 
normal  life  processes  (physiological)  and  the  abnormal  ones  (patholog¬ 
ical),  and  insists  that  students  in  each  branch  must  know  what  those 
in  the  other  are  doiug.  Then  the  behavior  of  the  normal  tissues  is 
taken  up  and  the  fundamental  processes  going  on  in  living  cells  are 
sketched. 

The  next  section  is  concerned  with  the  death  of  the  cell,  the  author 
concluding  with  the  following  paragraiffi: 

Between  tlie  normal  life,  i.  e.,  the  condition  of  affairs  where  the  life  processes  are 
going  on  actively,  and  the  state  of  permanent  death,  then,  there  are  all  possible  gra¬ 
dations;  many  of  these  gradations  coincide  with  the  phenomena  of  disease — patho¬ 
logical  conditions — and  it  is  toward  this  difficult  domain  that  I  have  now  to  carry 
the  discussion. 

Then  the  variations  in  environment  as  effecting  the  physiological 
processes  in  the  host  are  considered,  and  the  consequences  of  variations 
in  temperature,  in  intensity  of  light,  in  the  amount  of  aqeuous  vapor  in 
the  atmosphere,  etc.,  are  shown.  What  is  of  special  interest  to  workers 
in  plant  diseases  is  that  the  effects  of  these  variations  as  predisposing 
causes  to  certain  diseases  are  explained.  The  case  is  considered  of  a 
herbaceous  plant  growing  in  midsummer,  which  has  previously  been 
well  supplied  with  heat  and  light.  Then  suddenly  cold,  dark,  rainy 
weather  sets  in,  and  as  a  neb  result  the  parenchymatous  tissues  are  par¬ 
ticularly  tender  and  watery,  the  cell  walls  thin  and  soft,  the  protoplasm 
more  permeable  and  less  resistant;  the  cell  sap  contains  a  larger  amount 
than  usual  of  organic  acids,  glucose,  and  soluble  nitrogenous  materials. 

After  rapidly  sketching  the  state  of  our  knowledge  of  the  species  of 
Botrytis  which  may  under  some  circumstances  cause  widespread  epidemics 

*  The  number  containing  the  article  can  he  obtained  from  Harrison  &  Sons,  45-46 
St.  Martin’s  Lane,  London,  W.  C.,  England,  for  1  shilling  6  pence. 
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among  plants,  the  author  shows  that  these  fungi  must  have  a  somewhat 
acid  medium  to  grow  upon;  yet  they  require  a  sugar  of  some  kind,  pref¬ 
erably  glucose,  and  asparagin  or  peptone  may  be  advantageously  offered 
as  soluble  nitrogenous  foods.  It  is  also  true  of  these  fungi  that  their 
optimum  temperature  for  oxygen  respiration  is  considerably  lower  than 
for  higher  plants,  and  unlike  them,  they  require  no  light  for  their 
healthy  growth.  Dull,  damp  weather  and  a  saturated  atmosphere,  so 
injurious  to  higher  plants  if  long  continued,  decidedly  favor  the  growth 
of  fungi. 

u Consequently,”  he  says,  “the  very  set  of  external  circumstances 
which  make  the  host-plant  least  able  to  withstand  the  entry  and  devas¬ 
tation  of  a  parasitic  fungus  like  Botrytis ,  at  the  same  time  favor  the 
development  of  the  fungus  itself.’7 

A  number  of  examples  are  given  of  epidemic  diseases  caused  by  Bo¬ 
trytis  both  artificially  induced  and  occurring  in  nature.  Of  the  latter 
the  lily  disease  so  destructive  in  England  during  the  very  wet,  cold, 
and  dull  summer  of  1888  is  given  as  an  example.  Prof.  Ward  has  al¬ 
ready  published  a  full  account  of  this  epidemic  in  the  Annals  of  Botany, 
Yol.  2,  1888,  pp.  319-376. 

The  peculiar  fact  that  the  conidia  of  Botrytis  on  germinating  produce 
germ  tubes  unable  to  penetrate  living  plant  tissues  is  noted  as  well  as 
the  remarkable  discovery  that  successive  generations  of  parasitically 
or  semi-parasitically  nourished  Botrytis  acquire  different  powers  of  in¬ 
fection,  becoming  each  time  more  powerful  in  the  cases  studied. 

The  last  section  of  the  lecture  contains  a  summary  of  the  factors  of 
an  epidemic,  and  this  is  of  such  general  interest  that  it  is  quoted  here 
in  full. 

It  will  be  clear  from  the  foregoing  that  in  the  case  of  an  epidemic  fungus  disease, 
such  as  we  have  been  considering,  there  are  several  classes  of  factors  to  be  regarded, 
and  I  may  sum  up  the  chief  points  somewhat  as  follows :  First,  we  have  the  normal 
healthy  host-plant,  with  all  its  hereditary  (internal)  and  adaptive  peculiarities ;  sec¬ 
ondly,  we  have  the  parasitic  fungus,  also  with  its  disposition.  Then  we  find,  thirdly, 
that,  apart  from  its  inherent  powers  of  variation,  the  host  is  subject  to  variable  ex¬ 
ternal  influences  during  its  life,  which  may  produce  such  changes  in  the  cell-walls 
and  contents,  &c.,  that  the  plant  approaches  nearer  and  nearer  the  limits  of  health, 
wide  as  we  may  regard  these.  On  the  other  hand,  we  have,  as  a  fourth  consideration, 
the  parasite  also  varying  under  the  influence  of  changes  in  the  factors  of  the  en¬ 
vironment,  and  its  variations  may,  of  course,  be  also  dangerous  to  its  welfare,  but 
they  may,  on  the  contrary,  be  in  such  directions  that  it  is  enabled  to  profit  by  the 
counter-variations  of  the  host.  When  the  combined  efforts  of  the  physical  environ¬ 
ment  are  unfavorable  to  the  host,  but  not  so  or  are  even  favorable  to  the  parasite, 
we  find  the  disease  assuming  a  more. or  less  pronounced  epidemic  character. 

It  is  not  pretended  that  we  have  here  a  totally  new  idea,  because  it  has  long  been 
known  that  some  organisms  which  bring  about  parasitic  diseases  do  vary  in  the  in¬ 
tensity  of  their  effects,  and  can  be  made  to  do  so  artificially,  and  we  know  that  some  of 
the  most  brilliant  results  in  biology  have  been  obtained  in  connection  with  certain 
lower  organisms;  but  I  have  simply  sought  to  show  some  of  the  links  in  the  chain  of 
causes  and  effects  in  the  definite  case  of  certain  epidemic  diseases  of  plants  produced 
by  the  parasitism  of  some  of  the  more  highly  developed  fungi,  and  this,  I  think,  has  not 
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been  done  before.  If  the  preceding  argument  is  admissible,  new  light  will  be  thrown 
not  only  on  the  cases  of  parasitism  referred  to,  but  also  on  the  behavior  of  the  host 
in  its  struggle  for  existence  with  the  factors  of  the  inorganic  environment,  generally. 

Finally,  the  bearing  of  the  discussion  on  other  parasitic  diseases  is 
considered,  and  short  but  very  suggestive  paragraphs  are  given  to  a 
number  of  fungi  causing  diseases ;  among  them  Phytophthora  infestans , 
Nectrias  and  wood  destroying  Hymenomycetes,  the  Ustilaginese  and 
Uredinese.  Copious  footnotes  add  to  the  value  of  the  paper,  which 
should  be  in  the  hands  of  every  student  of  plant  diseases. — W.  T. 
Swingle. 
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In  the  following  index  all  articles  from  foreign  sources  are  indicated  by  the 
numbers  prefixed  being  in  heavy-faced  type.  All  those  with  the  ordinary  type  re¬ 
late  to  American  literature. 

A. — WORKS  OF  A  GENERAL  NATURE. 

331.  Atkinson,  George  F.  The  botanical  section  of  the  American  Association  of  Agricul¬ 

tural  Colleges  and  Experiment  Stations,  Washington  meeting.  Bot.  Gazette,  vol. 
16,  Sept.  15,  1891,  pp.  264-267.  A  notice  of  papers  read  before  the  Associa¬ 
tion  in  August,  1891.  Refers  to  paper  by  Alwood  on  “A  fungous  disease 
upon  apple  leaves :”  Garman,  “A  bacterial  disease  of  cabbages :”  Discussed 
by  Alwood,  Atkinson,  and  Halsted.  Brunk  on  “  Treatment  of  Cladosporium 
fulvum ;”  Atkinson  on  “  Fungous  diseases  of  the  cotton  plant,”  (exhi¬ 
bition  of  drawings);  Pammel  on  “A  destructive  disease  of  the  cherry;” 
Halsted  on  “ Notes  upon  Monilia  fructigen a  and  spore  germination.”  (See 
Nos.  389,  409,  430,  and  542.)  (J.  F.  J.) 

332.  Brandegee,  T.  S.  Harvey  Wilson  Harkness.  Zoe,  vol.  2,  No.  1,  San  Francisco, 

April,  1891,  pp.  1-2,  pi.  1.  A  short  biographical  sketch  with  portrait.  (D. 
G.  F.) 

333.  Brioschi,  F.  Relazione  del  Presidente.  Atti  Ifyeale  Acad.  Lincei,  4ft  ser.,  vol. 

7,  Rome,  1891,  fasc.  11,  adunanza  solane  d.  7  giugno,  pp.  489-495.  On  pp. 
492,  493,  mentions  the  awarding  of  half  a  prize  of  10,000  lire  to  Saccardo  for 
his  work  “  Sylloge  fungorum  omnium  liucusque  Cognitorum”  with  a  men¬ 
tion  of  its  scope  and  usefulness.  (W.  T.  S.) 

334.  Cooke,  M.  C.  Confessions  of  a  Mycophagist.  Grevillea,  vol.  19,  No.  91,  London, 

March,  1891,  pp.  67-71.  Contains  remarks  on  fungous  forays  and  edible  fungi ; 
an  account  of  the  manner  in  which  the  author  became  a  student  of  the 
fungi,  and  a  plan  for  making  colored  sketches  of  Agarics.  (M.  B.  W.) 

335.  Galloway,  B.  T.  The  parasitic  enemies  of  cultivated  plants.  The  Chautauquan, 

vol.  14,  No.  3,  Meadville,  Pa.,  Dec.,  1891,  pp.  297-302.  Gives  in  popular  lan¬ 
guage  a  discussion  of  the  nature  and  causes  of  plant  diseases  with  an  account 
of  the  recent  advances  in  the  region  of  economic  mycology,  special  reference 
being  given  to  the  advances  made  in  the  use  of  copper  compounds  as  fungi¬ 
cides.  (D.  G.  F.) 

336.  [?  Masters,  M.  T.]  Mushrooms  and  their  culture  (by  C.  Brooks).  Gard.  Chron., 

3d  ser.,  vol.  10,  No.  253,  London,  Oct.  31,  1891,  p.  518,  -§■  col.  Review.  The 
author  states  that  the  work  is  full  of  misstatements,  erroneous  ideas,  and  bad 
English.  (M.B.W.) 

337*  [?  Masters,  M.  T.]  Mushrooms  at  the  Chicago  Exhibition  (by  C.  Brooks).  Gard. 
Chron.,  3d  ser.,  vol.  10,  No.  258,  London,  Dec.  5,  1891,  p.  676,  nj  col.  Notes 
that  casts  of  the  edible  mushrooms  of  theU.  S.  are  to  be  exhibited.  (M.  B.  W.  ) 
33$.  [f  Masters,  M.  T.]  Plant  diseases.  Gard.  Chron.,  3d  ser.,  vol.  10,  No.  256, 
London,  Nov.  21,  1891,  p.  617,  1  col.  Commends  the  Journal  of  Mycology, 
and  suggests  that  an  organization  for  the  investigation  of  fungous  diseases  of 
plants  would  advance  matters  in  England.  (M.  B.  W.) 

339.  Prain,  D.  A  fist  of  Diamond  Island  plants.  Jour.  Asiatic  Soc.  Bengal,  new 
ser.,  vol.  59,  Bengal,  1890  (Mar.  14, 1891),  pp.  271-294.  Mentions  four  species 
of  fungi  (p.  285)  found  on  the  island,  all  occurring  on  dead  wood.  (J.  F.  ,T.) 
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340.  Solms-Laubach.  Fossil  botany,  being  an  introduction  to  Paleopliytology, 

from  the  standpoint  of  the  botanist;  translated  by  Henry  E.  F.  Garnsey ;  re¬ 
vised  by  I.  B.  Balfour.  Clarendon  Press,  8vo,  Oxford,  1891,  pp.  401,  many 
figs.  See  review,  p.  148.  (E.F.  S.). 

341.  Whitehead,  Chas.  Methods  of  preventing  and  checking  the  attacks  of  insects  and 

fungi.  Jour.  Roy.  Agric.  Soc.,  3d  ser.,  vol.  2,  London,  June  30,  1891,  pp.  217- 
256,  figs.  26.  A  comprehensive  paper  mentioning  many  of  the  fungous  dis¬ 
eases  of  plants,  with  history  and  treatment,  formula?  for  fungicides,  and  23 
figures  of  machines  for  their  application.  The  subject  is  presented  under 
four  heads,  viz:  Corn  crops,  root  and  vegetable  crops,  fruit  crops,  and 
hops.  Attention  is  about  equally  divided  between  fungi  and  insects.  (M. 
B.  W.) 

B. — DISEASES  OF  NONPARASITIC  OR  UNCERTAIN  ORIGIN. 

342.  Alwood,  W.  B.  Diseases  of  plants.  Southern  Planter,  52d  year,  No.  10,  Rich¬ 

mond,  Oct.,  1891,  pp.  552-553.  Remarks  presence  in  Virginia  of  peach 
yellows,  where  it  has  laid  waste  a  large  portion  of  the  best  peach-growing 
region  of  the  State.  Refers  to  inquiries  from  California  in  regard  to  Vir¬ 
ginia  nursery  stock.  Author  has  not  seen  the  yellows  in  the  nurseries. 
Notices  presence  of  black  rot  of  grapes  controllable  by  weak  formula  of  Bor¬ 
deaux  mixture  and  calls  attention  to  presence  of  leaf  spot  of  the  apple  dis¬ 
tinct  from  the  apple  rust  caused  by  Rcestelia.  (D.  G.  F.) 

343.  Bailey,  L.  H.  Peach  yellows.  Cornell  Univ.  Agric.  Ex.  Sta.,  Bull.  25,  Ithaca, 

Dec.,  1890,  pp.  178-179.  Notes  presence  and  spreading  of  yellows  in  New 
York  State;  also  work  of  Dr.  Erwin  F.  Smith  in  Maryland.  (D.  G.  F.) 

344.  C  [ollins] ,  A.  L.  Causes  of  die  back.  Fla.  Disp.,  Farmer  and  Fruit  Grower,  new 

ser.,  vol.  3,  No.  8,  Jacksonville,  Feb.  19,  1891,  p.  143.  Discusses  cause  of  die 
back  in  oranges.  Thinks  due  to  overstimulation  by  nitrates.  (D.  G.  F.) 

345.  Galloway,  B.  T.  La  Maladiede  la  vigne  en  Califomie.  [The  vine  disease  of  Cal¬ 

ifornia.]  Progres  Agricole  et  Viticole,  8  Ann.,  No.  48,  Montpellier,  Nov.  29, 
1891,  pp.  509-512.  Gives  brief  notice  of  the  work  of  the  special  agent,  Mr. 
Pierce,  on  the  California  vine  disease,  as  given  in  his  preliminary  report, 
not  yet  published.  (J.  F.  J.)  v 

346.  Goethe,  R.  Eisenvitriol  als  Heilmittel  der  Gelbsucht  der  Obstbaume.  Berieht  K. 

Lehranstalt  fur  Obst  und  Weinbau,  Jahrg.  1889-1890,  Wiesbaden,  1891,  p. 
30-31.  Reviews  Sachs’s  work  on  the  treatment  of  chlorotic  plants.  Tried  ex¬ 
periments  with  iron  sulphate  on  several  varieties  of  fruit  trees  with  very 
favorable  results.  One  kg.  of  iron  sulphate  was  used  for  smaller  trees,  2  kg. 
for  larger.  Mentions  certain  varieties  of  pear  and  apple  which  need  more 
iron  and  consequently  are  more  subject  to  disease.  Treated  trees  were  less 
attacked  in  some  cases  by  the  leaf  Aphis  and  Schizoneura.  (W.  T.  S.) 

347.  Gillett,  M.  E.  Sour  stocks  the  only  preventive  of  foot  rot.  Fla.  Disp.,  Farmer 

and  Fruit  Grower,  new  ser.,  vol.  3,  No.  44,  Jacksonville,  Oct.  29,  1891,  p.  871. 
Reports  doubtfully  the  successful  use  of  sour  stocks  as  a  preventive  of  the 
foot  rot.  (D.  G.  F.) 

348.  Hart,  W .  S.  American  Pomological  Society  meeting  in  Washington,  Sept.  22,  23  and  24, 

1891.  Fla.  Disp.,  Farmer  and  Fruit  Grower,  new  ser.,  vol.  3,  No.  40,  Oct.  1, 
1891,  pp.  783-784.  Notes  on  method  of  exposure  of  roots  and  washing  of 
same  as  a  cure  for  the  Mai  di  Goma  or  foot  rot.  Also  petition  of  secretary 
of  Interlachen  Hort.  Society,  that  agent  of  U.  S.  Department  of  Agriculture 
be  sent  to  investigate  the  orange  diseases  of  Florida.  (D.  G.  FA 

349.  Hart,  W.  S.  Foot  rot  does  attack  sour  stocks.  Fla.  Disp.,  Farmer  and  Fruit  Grower*, 

new  ser.,  vol.  3,  No.  45,  Nov.  5,  1891,  p.  891,  2  cols.  Discusses  in  popular 
language  the  foot  rot  of  oranges,  claiming  the  disease  is  present  on  sour  stock, 
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although  sour  stocks  are  more  resistant  than  sweet  stocks.  Thinks  no 
remedy  has  been  found  for  the  disease,  although  exposure  and  washing  of 
roots  has  seemed  to  give  good  results.  (D.  G.  F.) 

350.  Heimerl,  Dr.  Anton.  Zur  Beseitigung  der  Chlorose.  Wiener  illust.,  Garten-Zeit., 

16  Jalir.,  Wien,  August-Sept.,  8n.  9  heft  1891,  pp.  331-335.  Pale  leaves  may 
be  due  to  three  causes :  (1)  lack  of  light,  etiolation ;  (2)  lack  of  heat ;  (3)  lack 
of  iron.  Author  speaks  especially  of  the  pale  leaves  due  to  the  last  mentioned 
cause,  giving  a  r6sum6  of  the  work  of  Sachs  on  the  subject.  Quotes  from 
Sachs  the  method  of  treatment :  2-3  or  even  6-8  kilograms  of  iron  sulphate  is 
mixed  with  earth  in  ditches  radiating  from  the  tree  between  the  principal 
roots  or  encircling  the  tree  at  a  distance  of  5-10  decimeters  from  the  trunk. 
Then  the  tree  is  liberally  watered  with  100-150  liters  of  water.  Plants  in  pots 
may  be  immersed  in  a  weak  solution  of  iron  sulphate.  Explains  the  rather 
large  quantity  of  iron  sulphate  required  to  take  effect  on  large  plants  in 
part  by  the  absorptive  action  of  the  soil,  in  part  by  the  weakening  of  the 
power  of  the  plant  to  absorb  it.  (W.  T.  S.) 

351.  Hewett,  C.  B.  Trees,  bugs,  and  disease.  Rural  California,  vol.  14,  Los  Angeles, 

Dec.,  1891,  p.  727,  one-third  col.  States  belief  that  as  peach  yellows  thrives  in 
a  damp  and  rainy  climate  it  would  not  exist  in  the  dry  air  of  California.  “I 
believe  that  if  a  tree  affected  by  the  yellows  could  be  taken  up  and  trans¬ 
planted  from  an  orchard  in  the  East  to  our  soil  and  climate  that  unless  too 
far  gone  it  would  revive  and  get  over  it  entirely.”  (J.  F.  J.) 

352.  Jackson,  J.  F.  Peach  yellows.  Southern  Planter,  51st  year,  No.  2,  Richmond, 

Feb.,  1890,  pp.  60-61,  one-fourth  col.  Notes  the  introduction  of  peach  yellows 
bill  into  the  Virginia  State  legislature.  (D.  G.  F.) 

353.  King,  Wm.  R.  Mai  di  Goma.  Bull.  U.  S.  Dept,  of  Agric.,  Div.  of  Pomology,  No. 

4,  Washington,  Feb.,  1891,  pp.  18-19.  Describes  characteristics  of  the  dis¬ 
ease;  considers  cause  as  not  certainly  known,  but  seemingly  of  possible 
bacterial  origin ;  as  certainly  contagious  by  use  of  infected  instruments. 
Recommends  as  preventive  measures :  (1)  Budding  on  resistant  stocks — wild 
sour  orange,  rough  lemon  or  pomelo ;  (2)  planting  on  dry  porous  soil  if  sweet 
stock  be  used;  (3)  careful  irrigation,  keeping  the  water  from  the  trunk  of 
the  tree;  (4)  prompt  removal  and  destruction  of  diseased  portions.  Quotes 
from  Lelong  recommending  mixture  of  1  peck  fresh  lime,  4  pounds  of  cop¬ 
peras,  5  pounds  sulphur,  mixed  in  enough  water  to  slake  the  lime,  and  keep 
covered  as  a  good  disinfectant  paint.  (See  also  Rural  Californian,  vol.  14, 
Dec.,  1891,  p.  718;  Fla.  Disp.,  Farmer  and  Fruit  Grower,  new  ser.,  vol.  3, 
June  18,  1891,  p.  495.)  (D.  G.  F.) 

354.  Lelong,  B.  M.  Peach  yellows.  Pacific  Rural  Press,  vol.  42,  San  Francisco, 

Oct.  10,  1891,  pp.  301,  312,  pi.  1,  map  1.  Describes  the  yellows  as  it  appears 
in  New  Castle  County,  Del.,  quoting  from  Bulletin  No.  9,  Div.  Veg.  Pathol¬ 
ogy,  and  giving  plate  from  same  bulletin,  and  enlarged  map  of  distribution 
of  yellows  and  rosette  in  the  United  States,  prepared  with  aid  of  Galloway 
and  Smith.  An  appeal  to  fruit  growers  to  guard  against  introduction  of 
disease  into  California  through  purchase  from  unreliable  nurseries.  (D.  G.  F. ) 

355.  Lelong,  B.  M.  Peach  yellows.  A  warning  to  fruit  growers.  Danger  of  introduc¬ 

tion  into  California.  Warning  to  intending  purchasers  and  recommendation. 
Cal.  State  Board  of  Hort.,  Sacramento,  1891,  pp.  25,  pi.  4,  1  map.  Dis¬ 
cusses  the  dangers  of  introduction  of  disease  into  California.  Gives  map 
showing  extent  of  the  disease,  extracts  from  correspondence  with  large  num¬ 
ber  of  eastern  horticulturists.  Quotes  from  work  by  Dr.  Erwin  F.  Smith 
and  proposed  ordinance  passed  by  the  county  board  of  horticultural  commis- 
,  sioners  of  San  Bernardino  County.  Gives  copies  of  horticultural  laws  of 
California  and  peach  yellows  laws  of  Michigan  and  New  York.  (D.  G.  F.) 

356.  Los  Angeles  Express.  A  risky  experiment.  Rural  Californian,  vol.  14,  Los 

Angeles,  Dec.,  1891,  p.  753,  one-fourth  col.  Refers  to  statement  of  theory 
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that  peach  yellows'will  not  thrive  in  California.  Argues  that  stock  should 
not  he  imported  from  infected  regions  and  that  home  grown,  i.  e.,  Califor¬ 
nia  stock,  should  alone  he  used.  (J.  F.  J.) 

357.  Lugger,  Otto.  Disease  of  flax.  Biennial  Rep.  Minn.  Agric.  Ex.  Sta.,  ending 

Dec.,  1890,  Minneapolis,  1891,  p.  19.  Notes  destructive  disease  of  flax  near 
Windom,  Minn.,  and  promises  further  report  upon  experiments  in  its  pre¬ 
vention.  Noted  as  a  contagious  disease,  but  cause  not  given.  (D.  G.  F.) 

358.  Manville,  A.  H.  Will  foot  rot  attack  the  sour  stock?  Fla.  Disp.,  Farmer  and  Fruit- 

Grower,  newser.,  vol.  3,  No.  41  Jacksonville,  Oct.  8,  1891,  pp.  803-804,  1  col. 
Expresses  doubt  as  to  occurrence  of  the  foot  rot  of  oranges  upon  sour  stocks. 
(See  also  Rural  Californian,  vol.  14,  Dec.  1891,  p.  724.)  (D.  G.  F.) 

359.  [  ?  Masters,  M.  T.]  Cucumber  disease.  Gard.  Cliron.,  3d  ser.,  vol.  10,  London,  July- 

18,  1891,  p.  75,  iV  col.  Notes  receipt  of  specimens  of  diseased  cucumbers 
with  nodules  on  roots.  (M.  B.  W.) 

360.  [  ? Masters,  M.  T.]  Peach  yellows.  Gard.  Cliron.,  3d  ser.,  vol.  9,  London,  Feb. 

28,  1891,  p.  274,  4  col.  Notes  the  receipt  of  specimens  of  peach  yellows  from 
the  Cape  of  Good  Hope,  and  states  that  the  disease  is  unknown  in  England. 
(M.  B.  W.) 

361.  [?  Masters,  M.  T.]  Tomato  diseases.  Gard.  Cliron.,  3d  ser.,  vol.  9,  London,  May 

9,  1891,  p.  593,  col.  Notes  the  receipt  of  diseased  tomato  plants,  in  which 
neither  insects  nor  fungi  could  be  found,  with  description  of  external  char¬ 
acters.  (M.  B.  W.) 

362.  Mayet,  Valery.  Rapport  sur  une  maladie  affectant  les  citronniers  dans  l’arrondisse- 

ment  de  Calvi.  Ministere  de  Fagric.  Bull.,  1891,  No.  5, 10th  yr.,  Paris,  Oct.,  1891, 
pp.  449-456.  Contains  an  interesting  account  of  gummosis  or  foot-rot  of  cit¬ 
ron  trees  in  the  north  part  of  Corsica.  The  disease  is  thought  to  be  the  same 
as  one  which  formerly  attacked  orange  trees  in  S.  E.  France,  Italy,  and  Por¬ 
tugal,  aud  analogous  to  a  disease  of  pomaceous  trees  in  Normandy,  reported 
on  by  Van  Tiegliem,  in  Ann.  Soc.  Bot.  de  Fr.,  1879.  It  is  believed  to  be  of 
nonparasitic  origin  and  due  to  a  series  of  rainy  seasons,  to  excessive  irriga¬ 
tion,  or  to  any  other  cause  which,  by  depriving  the  roots  of  air,  compel  them 
to  derive  oxygen  from  stored  sugar  with  the  formation  in  the  tissues  of  al¬ 
cohol  and  CO2  and  the  series  of  symptoms  described.  In  other  words  the 
disease- is  ascribed  to  asphyxia  of  the  roots,  and  may  be  called  “pouridie 
without  fungi.”  It  has  done  great  injury  in  Corsica.  (E.  F.  S.) 

363.  Rhind,  Duncan.  Peach  yellows  and  its  remedy.  Cult,  and  Country  Gent.,  61st 

year,  No.  2027,  Albany,  Dec.  10,  1891,  pp.  996-997,  1  col.  States  belief  that 
disease  is  caused  by  overcropping,  combined  with  excess  of  moisture,  grow¬ 
ing  varieties  not  hardy,  and  growing  late  varieties  that  can  not  properly 
ripen  wood.  Advocates  grafting  on  hardy  stock,  such  as  plum  and  almond. 
Believes  disease  to  be  due  to  impaired  vitality,  and  must  be  treated  by  each 
orchardist  for  himself  according  to  circumstances.  (J.  F.  J.) 

364.  Rural  Californian.  Bugs  and  diseases..  Rural  Californian,  vol.  14,  Los  Ange¬ 

les,  Dec.,  1891,  p.  727,  i  col.  Quotes  resolutions  adopted  by  convention  of 
fruit-growers  in  Marysville,  Cal.,  against  importation  of  nursery  stock, 
peach,  apricot,  etc.,  from  regions  infected  with  “ yellows.”  (J.  F.  J.) 

365.  Rural  Californian.  [Peach  yellows  in  Connecticut].  Rural  Californian,  vol.  14, 

Los  Angeles,  Dec.,  1891,  p.  723,  i  col.  Refers  to  presence  of  yellows  in  Con¬ 
necticut  and  notes  recommendation  to  destroy  all  trees  affected  with  the 
disease.  (J.  F.  J.) 

366.  Scientific  American.  Peach  yellows.  Scientific  American,  vol.  65,  New  York, 

Sept.  26,  1891,  p.  194,  i  col.  Quotation  from  New  England  Farmer  referring 
to  belief  that  the  disease  is  a  symptom  of  starvation,  and  can  be  cured  by 
potash  and  nitrate  of  soda,  10  pounds  of  the  former  to  5  of  latter.  Also 
notes  the  belief  by  M.  P.  Augur  that  disease  is  caused  by  microscopic  germs. 
Refers  to  work  of  Erwin  F.  Smith.  (J.  F.  J.) 
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367.  Smith,  Erwin  F.  Additional  evidence  on  the  communicability  of  peach  yellows  and 

peach  rosette.  Bull.  U.  S.  Dept,  of  Agric.,  Div.  Veg.  Path.,  No.  1,  Washington 
[Dec.],  1891,  pp.  65,  pi.  39.  Comprises  the  author’s  investigations,  covering 
a  period  of  three  years,  into  the  nature  and  communicability  of  peach  yel¬ 
lows,  and  the  characterization  of  a  new  disease  of  the  peach  in  Georgia  and 
Kansas.  Gives  series  of  inoculation  experiments  with  the  yellows  con¬ 
ducted  in  Maryland,  together  with  50  excision  experiments  in  seven  differ¬ 
ent  orchards,  which,  in  connection  with  a  series  of  experiments  hearing 
upon  immunity  of  the  disease,  warrant  the  author  in  drawing  the  following 
conclusions:  (1)  That  the  disease  is  contagious;  (2)  that  it  may  he  con¬ 
veyed  by  seemingly  healthy  buds  when  these  are  taken  from  diseased  trees ; 
(3)  that  only  a  very  small  quantity  of  infectious  material  is  necessary,  pro¬ 
vided  it  be  in  the  form  of  living  cells  which  can  be  induced  to  unite  with 
the  actively  growing  tissue  of  the  tree;  (4)  that  the  disease  has  a  longer 
period  of  incubation  than  has  been  customary  to  suppose;  (5)  that  the 
death  of  the  entire  tree  occurs,  ordinarily,  only  after  a  very  considerable 
period,  i.  e.,  several  years.  The  peach  rosette,  upon  which  a  most  successful 
series  of  bud  inoculation  experiments  is  reported,  is  found  to  differ  from 
the  yellows  in  eight  characteristic  features.  The  author’s  experiments 
with  buds  taken  from  wholly  diseased  trees  and  from  the  healthy  side  of  a 
diseased  tree  resulted  in  transmission  of  the  disease  in  the  former  case,  and 
healthy  growths  in  the  latter.  The  author  concludes  in  regard  to  this  re¬ 
markable  disease:  (1)  That  it  is  virulently  contagious;  (2)  that  it  may  exist 
for  a  short  time  in  a  part  of  the  tree  without  being  present  in  the  rest;  (3) 
that  it  has  gained  a  strong  foothold  in  Georgia  and  is  on  the  increase ;  (4) 
that  the  necessity  for  prompt  concerted  action  on  the  part  of  Georgia  peach- 
growers  by  removal  of  all  diseased  trees  is  very  great.  (D.  G.  F.) 

368.  Smith,  Erwin  F.  Chemistry  of  peach  yellows.  Cult,  and  Country  Gent.,  vol.  56, 

No.  2021,  Albany,  Oct.  22,  1891,  p.859,  |  col.  Short  abstract  of  paper  read 
before  the  23d  biennial  meeting  of  the  American  Pomological  Society.  Re¬ 
ported  by  T.  G.  R.,  giving  a  few  results  of  treatment  by  fertilizers.  (D.  G.  F.) 

369.  Smith,  J.  II.  A  disease  of  lime  trees.  Fla.  Disp.,  Farmer  and  Fruit-Grower,  now 

ser.,  vol.  3,  No.  42,  Jacksonville,  Oct.  15,  1891,  p.  827,  1  col.  Notes  a  peculiar 
disease  causing  blossoms  to  fall  in  spring  and  leaves  to  become  knotty. 
(D.G.F.) 

370.  Wiester,  W.  H.  Apricot  disease.  Pacific  Rural  Press,  vol.  42,  San  Francisco, 

July  11, 1891,  p.  28,  £  col.  Gives  complaint  of  apricot  disease  known  as  die- 
back,  said  by  editor  to  be  “an  old  complaint.”  (D.  G.  F.) 

(See  also  Nos.  411,  412,  433,  470,  and  507.) 

C. — DISEASES  DUE  TO  FUNGI,  BACTERIA,  AND  MYXOMYCETES. 

A. — RELATIONS  OF  HOST  AND  PARASITE. 

371.  Dangeard,  P.  A.  Note  sur  les  Mycorrhizes  Endotrophiques.  Le  Botaniste,  2e  ser., 

5°  fasc.,  Paris,  May  1, 1891,  pp.  223-228,  figs.  8.  Discusses  in  more  or  less  gen¬ 
eral  way  symbiotic  action  of  fungi  and  roots  of  phanerogams,  and  describes  the 
presence.of  a  species  of  endotropic  Chytridiacese,  Cladochytrium  tmesipteridea 
n.  sp.,  which  the  author  concludes  is  probably  parasitic  in  the  rhizomes  of 
Tmesipteris  viellardi,  although  in  some  respects  apparently  in  symbiotic  rela¬ 
tions  with  the  host.  A  second  species  of  Mycorrhiza  found  growing  upon  the 
same  rhizomes  the  author  believes  is  probably  identical  with  either  Wahrlichs’ 
Neciria  goroshaukiniana  or  N.  vandce..  He  is  disposed  to  consider  this  latter 
species  together  with  a  third  fungus  found  in  connection,  the  name  of  which 
is  not  given,  as  being  of  use  to  the  plant.  The  study  is  made  from  herbarum 
specimens  only.  (D.G.F.) 
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372.  Heimerl,  Dr.  Anton.  Ueber  Symbiose.  Vortrag,  gehalten  am  6  Marz,  1891  in 

derk.  k.  gartenbau  Gesellschaft,.  Wiener  illust.  Gart.  Zeit.,  16  Jahr.,  Wien,  41ieft 
April,  1891,  pp.  138-146.  Mentions  in  course  of  a  popular  lecture  Mycorrhiza, 
and  the  lihizobium  leguminosarum  in  root  tubercles  of  Leguminosae.  Gives 
a  r6sum6  of  recent  work  on  the  absorption  of  free  nitrogen  by  Leguminosae, 
and  discusses  the  part  played  by  the  fungus  in  the  act.  (W.  T.  S). 

373.  Lyon,  W.  S.  Damping  off.  Garden  and  Forest,  vol.  4,  No.  199,  New  York,  Dec. 

16,  1891,  p.  599,  \  col.  Refers  to  statement  frequently  made  that  disease 
germs  are  on  the  seeds,  but  says  he  was  unable  to  find  any.  Considers  fine 
pulverizing  of  the  soil  and  then  sprinkling  to  be  especially  favorable  to 
spread  of  disease.  Concludes  the  disease  germs  are  in  the  soil,  as  contended 
by  Halsted.  (J.F.  J.) 

374.  [?  Masters,  M.  T.]  Parasitic  fungi  in  relation  to  plant  diseases.  Gard.  Chron.,  3d 

ser.,  Arol.  9,  London,  Feb.  14,  1891,  p.  211,  %  col.  Syllabus  of  three  lectures 
to  be  delivered  by  C.  B.  Plowright  before  the  Royal  College  of  Surgeons, 
England.  (See  also  Ibid.,  Jan.  24,  1891,  p.  114.)  (M.  B.  W.) 

375.  [?  Masters,  M.  T.]  Parasitism  in  plants.  Gard.  Chron.,  3d  ser.,  vol.  9,  London, 

May  16,  1891,  p.  620,  i  col.  Notes  a  lecture  given  by  Prof.  H.  Marshall  Ward, 
in  the  Royal  Botanic  Gardens,  on  ‘ 1  Problems  of  Parasitism  in  Plants.”  (M.  B, 
W.) 

370.  Rath  ay,  Emerich.  Ueber  myrmekophile  eichengallen.  Botanisches  Centralbl. 
Bd.,  49  No.  1,  13  Jahrg.,  Cassel,  9  Jan.,  1892,  pp.  12-13.  A  notice  in 
Originalbericht  gelehrter  gesellschaften.  k.  k.  zool.  bot.  Gesell.  in  Wien. 
Mentions  a  theory  of  Delpino  that  the  spermogonia  of  certain  rust  fungi 
by  attracting  ants  and  other  pugnacious  insects,  protect  those  leaves  on 
which  they  occur,  so  that  they  may  live  to  produce  the  iEcidia.  (W.  T.  S.) 

377.  Rush,  W.  H.  Penetration  of  the  host  by  Peronospora  gangliformis.  Bot.  Gazette, 

vol.  16,  No.  7,  July,  1891,  pp.  208-209,  fig.  1.  Figures  penetration  of  stomata  of 
Lactuca  sativa  by  germ  liyphse  of  conidia  of  Peronospora  gangliformis ;  finds 
no  case  of  penetration  of  epidermal  cells,  contrary  to  de  Bary’s  observa¬ 
tion.  (D.  G.  F.) 

378.  Vuillemin,  Paul.  Sur  les  effets  du  parasitisme  de l’Ustilago  antherarum.  Comptes 

Rendus,  vol.  113,  Paris,  Nov.  9, 1891,  pp.  662-665.  It  is  well  known  that  the 
pistillate  flowers  of  Lychnis  dioica  take  the  appearance  of  hermaphrodites 
when  invaded  by  this  fungus.  It  was  formerly  supposed  that  when  any 
flowers  of  a  plant  were  attacked  all  were.  The  author  shows  that  such  is 
not  the  case.  The  flowers  of  a  single  branch  may  be  invaded,  while  those 
of  a  neighboring  one  may  escape.  The  base  and  lower  branches  may  escape, 
while  all  the  flowers  in  the  top  of  the  plant  are  affected.  In  other  cases 
some  small  branches  may  be  affected,  among  which  the  stem  pushes  out 
sound  branches.  Such  partial  attacks  are  common.  The  action  of  the  para¬ 
site  stimulates  the  development  of  the  normally  abortive  stamens  and  the 
smut  spores  take  the  place  of  pollen  grains  and  escape,  and  are  distributed 
in  the  same  way.  The  author  thinks  there  is  a  symbiosis  analogous  to  that 
in  galls.  He  has  found  the  stigmas  of  isolated  and  healthy  plants  powdered 
with  spores  of  Ustilago,  which  he  believes  were  transplanted  from  infected 
plants  by  visiting  insects.  (E.  F.  S.) 

(See  also  Nos.  379,  381,  428,  432,  443,  and  450.) 

B. — DISEASES  OF  FIELD  AND  GARDEN  CROrS. 

379.  Arthur,  J.  C.  Wheat  scab.  Bull.  Purdue  Univ.,  Agric.  Ex.  Sta.,  vol.  2,  No.  36, 

Lafayette,  Aug.  25,  1891,  pp.  129-132.  Records  presence  near  Lafayette  of 
disease  of  wheat  probably  caused  by  a  Fusarium  more  or  less  nearly  related 
to  Fusarium  ( Fusisporium )  culmorum  of  W.  G.  Smith.  Estimates  damage 
from  the  parasite  at  from  10  to  20  per  cent.  Points  out  fact  that  the  late  plant- 
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ing  of  wheat  greatly  influences  amount  of  “scab;”  that  planted  late,  and 
hence  blooming  late  being  worst  affected.  Considers  vigorous  growth  and 
early  blooming  the  chief  safeguards  against  the  disease.  (D.  G.  F.) 

380.  Bolley,  H.  L.  A  disease  of  beets,  identical  with  deep  scab  of  potatoes.  Bull.  Gov- 

Agric.  Ex.  Sta.,  N.  Dak.,  No.  4,  Fargo,  Dec.,  1891,  pp.  15-17,  pi.  1.  Describes 
disease  and  states  it  seems  to  he  the  same  as  that  affecting  potatoes.  Oc¬ 
curs  also  on  turnips,  cabbage  roots,  and  carrots.  (J.  F.  J.) 

381.  Bolley,  H.  L.  Notes  on  potato  scab.  Agric.  Science,  vol.  5,  No.  9,  La  Fayette. 

Sept.,  (Nov.  7,)  1891,  pp.  212-214.  Gives  result  of  investigations  made  in 
Dakota,  in  which  the  fungus  characterized  by  Thaxter  is  found  undoubtedly 
genetically  connected  with  the  disease.  Considers  it  possible  that  his  pre¬ 
vious  year’s  investigation  may  contain  errors  and  acknowledges  the  supe¬ 
riority  of  Thaxter’s  fungus  as  a  scab  producer.  (D.  G.  F.) 

382.  Bolley,  H.  L.  Potato  scab,  and  possibilities  of  prevention.  Bull.  Gov.  Agric.  Ex. 

Sta.,  N.  Dak.,  No.  4,  Fargo,  Dec.  1891,  pp.  1-14,  21-31,  pi.  1,  figs.  4.  Discusses 
nature  of  potato  scab,  giving  theories  in  regard  to  cause.  Considers  dis¬ 
ease  due  to  parasitic  fungi  and  describes  effects.  Gives  report  of  experi¬ 
ment  for  prevention  of  disease  and  recommends  selection  of  sound  potatoes 
for  seed;  gives  also  formula  for  treating  seed  before  planting,  as  follows: 
Corrosive  sublimate,  2  oz.,  dissolve  in  2  gallons  of  hot  water  and  leave  all 
night ;  dilute  with  13  gallons  of  water,  stir  thoroughly  and  immerse  pota¬ 
toes  to  be  used  for  seed  in  mixture  for  1|  hours ;  dry  potatoes,  cut  and  plant 
as  usual.  In  appendix  to  article  gives  table  of  tests  of  effects  of  character  of 
soil  on  the  origin  of  the  disease,  together  with  statement  of  treatment  adopted 
for  prevention.  Discusses  the  difference  between  surface  and  deep  scab,  leav¬ 
ing  the  subject  in  doubt  as  to  whether  the  diseases  are  distinct  or  different 
forms  of  the  same.  (J.  F.  J.) 

383.  Chester,  F.  D.  Notes  on  three  new  or  noteworthy  diseases  of  plants.  Bull.  Torrey 

Bot.  Club,  vol.  18,  Dec.  1891,  pp.  371-374.  Refers  to  and  describes  (1)  Anthrac- 
nose  of  the  tomato,  caused  by  Colletotrichum  ly  coper  sici,  n.  sp.  (2)  A  leaf 
spot  of  celery,  possibly  caused  by  a  new  species,  in  which  case  it  might  be 
named  Septoria  apii.  (3)  Blight  of  watermelon  vines  caused  by  Phyllosticta 
citrullina,  n.  sp.  (J.  F.  J.) 

384.  Claypole,  Katherine  B.  My  garden  on  an  onion.  Pop.  Sci.  Monthly,  vol.  39, 

New  York,  May,  1891,  pp.  72-76,  figs.  3.  Gives  account  in  popular  language  of 
attacks  of  Penicillium  glaucum  and  Polyactis  sp.  upon  onion  bulbs.  Notes 
parasitism  of  Baryeidamia  upon  Polyactis.  (See  also  International  Jour. 
Micros,  and  Nat.  Sci.,  3rd  ser.  vol.  1,  London,  Nov.,  1891,  pp.  329-333,  pi.  1.) 
(D.  G.  F.) 

385.  Coquillet,  D.  W.  Some  pests  of  the  horticulturist.  Rural  Californian,  vol.  14, 

Los  Angeles,  Dec.,  1891,  pp.  714-715.  Refers  to  potato  blight  ( Plvytoph - 
thora  infestans )  and  states  results  of  use  of  Bordeaux  mixture.  Gives  for¬ 
mula  and  recommends  its  use.  (J.  F.  J.) 

386.  Crawford,  J.  M.  Cotton  growing  in  Russia.  Reports  from  consuls  of  the  United 

States,  No.  130,  Washington,  July,  1891,  pp.  425-430.  Refers  (p.  426)  to  the 
“rust”  of  cotton  appearing  in  the  Erivan  district  in  1888  after  a  wet  sum¬ 
mer.  The  disease  had  never  before  been  observed  on  the  plant  known 
locally  as  “  Kara-kosa,”  but  in  some  localities  it  destroyed  nearly  one-half 
the  crop.  (J.  F.  J.) 

387.  Crozier,  A .  A.  Potato  scab.  Agric.  Science,  vol.  5,  La  Fayette,  No.  9,  Sept.,  1891. 

(Nov.  7,  1891,  p.  215.)  Gives  results  obtained  from  planting  two  rows  of 
potatoes,  the  one  of  scabby  tubers  and  the  other  of  healthy  ones.  Con¬ 
cludes  harvest  from  planting  of  healthy  tubers,  though  partly  scabby,  bet¬ 
ter  than  the  harvest  from  the  planting  of  scabby  tubers.  (D.  G.  F.) 
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388.  Galloway,  B.  T.  Further  observations  on  a  bacterial  disease  of  oats.  Bot.  Gazette, 

vol.  16,  No.  9,  Sept.  15,  1891,  p.  257.  Short  notice,  by  editor,  of  paper  read 
before  Section  F,  A.  A.  A.  S.,  Aug.,  1891,  at  Washington,  D.  C.,  giving  results 
of  study  of  disease,  showing  ability  of  germ  to  pass  the  winter  on  seed  from 
diseased  plant,  on  volunteer  oats,  and  to  limited  extent  in  soil.  (D.  G.  F.) 

389.  Garman,  H.  A  bacterial  disease  of  cabbages.  Bot.  Gazette,  vol.  16,  No.  9,  Sept.  15, 

1891,  p.  265.  Notice  of  paper  read  before  the  Botanical  Sec.  Am.  Asso.  Agric. 
Col.  and  Ex.  Sta.,  Aug.,  1891,  in  which  rotting  of  cabbage  heads  is  traced  to 
work  of  bacteria.  (See  No.  331)  (D.  G.  F.) 

390.  Griffin,  G.  W.  Australasian  wheat  harvest,  1890-’91.  Reports  from  consuls  of 

United  States,  No.  128,  Washington,  May,  1891,  pp.  120-128.  Refers  (p. 
127)  to  rust  in  wheat.  A.  N.  Pearson,  of  Victoria.,  has  been  experimenting 
with  hybrids  to  prevent  rust,  as  well  as  improve  thecxuality  of  seed  in  other 
respects.  In  Gippsland  two  varieties  and  at  Port  Fairy  six  varieties  have 
escaped  the  disease.  (J.  F.  J.) 

391.  Halsted,  B.  D.  A  new  eggplant  disease.  Bull.  Torrey  Bot.  Club,  vol.  18,  No.  10, 
.  Oct.,  1891,  pi).  302-303.  Gives  paper  read  before  the  Botanical  Club  of  the 

Am.  Asso.  Adv.  Sci.,  Washington,  Aug.,  1891,  describing  Phoma  solani,  n. 
sp.,  as  one  of  the  damping-off  fungi  attacking  young  eggplants  in  the  hot¬ 
bed.  Gives  account  of  successful  culture  of  the  fungus  on  agar  and  sterile 
portions  of  healthy  stems.  Notes  in  connection  as  injurious  to  eggplants, 
Phyllosticta  hortorum,  Speg.,  Botrytis  fasicularis,  (Cd.)  Sacc.,  Grloeosporium 
melongence 3  E.  &  Hals.  Noticed  in  Bot.  Gazette,  vol.  16,  Sept.  15, 1891,  p.  261. 
(D.  G.  F.) 

392.  Halsted,  B.  D.  A  new  Nectria.  Bot.  Gazette,  vol.  16,  No.  9,  Sept.  15, 1891,  p.  257. 

Short  notice  of  paper  read  before  Section  F  of  A.  A.  A.  S.  Aug.,  1891,  describ¬ 
ing  stem-rot  of  sweet  potato  as  caused  by  a  new  Nectria  related  to  Nectria 
Vandce,  Ward.  (D.  G.  F.) 

393.  Halsted,  B.  D.  Notes  upon  bacteria  of  cucurbits.  Bot.  Gazette,  vol.  16,  Sept.  15, 

1891,  pp.  257,  258.  Short  notice  of  paper  read  before  Section  F  of  A.  A.  A.  S., 
Aug.,  1891,  giving  results  of  study  of  disease  of  melons,  squash,  and  cucum¬ 
ber  plants,  caused  by  bacteria.  (D.  G.  F.) 

394.  Humphrey,  J.  E.  Some  diseases  of  lettuce  and  cucumbers.  Bull.  Mass.  State  Agric. 

Ex.  Sta.,  No.  40,  Amherst,  July,  1891,  pp.  2-3.  Gives  preliminary  notice  of 
a  destructive  disease  of  lettuce  caused  by  a  species  of  Polyactis  or  Botrytis 
occurring  in  the  greenhouses.  Recommends  clean  culture  as  the  best  pre¬ 
ventive.  Notes  presence  of  Oidium  erysiphoides,  Fries,  var.  cuourMtarum , 
Auch,  upon  hothouse  cucumbers  sent  from  Fitchburg,  Mass.,  and  Ithaca, 
N.  Y.  Recommends  potassium  sulphide  1  oz.  in  3  gallons  of  water,  finding 
1  oz.  per  2  gallons  injures  foliage.  (D.  G.  F.) 

396.  Jones,  L.  R.  Anew  (1)  oat  disease.  Fourth  Ann.  Rept.  Vt.  Agric.  Exper.  Sta., 

Burlington,  1890,  p.  139.  Reports  serious  disease  of  young  oat  plants  in  the 
State,  surmising  from  observation  that  it  was  caused  by  Fusicladium  destru¬ 
ens,  Peck.  (See  No.  167.)  (D.  G.  F.) 

397.  Jones,  L.  R.  Smut  on  oats.  Fourth  Ann.  Rep.  Vt.  Agric.  Exper.  Sta.,  Burling¬ 

ton,  1890,  pp.  138-139.  Reports  percentage  of  smut  in  experimental  plots 
and  fields  in  1890  as  ranging  from  a  fraction  of  1  per  cent  up  to  23  per  cent 
by  actual  count.  (D.  G.  F.) 

398.  Jonkman,  Dr.  H.  F.  Vijanden  der  koffieplant.  Album  der  Natuur,  Haarlem,  1892, 

pp.  1-20,  33-49.  Treats  of  the  parasites  of  the  coffee  plant,  especially  of 
Hemileia  vastatrix  and  a  root  nematode.  The  leaf  disease  due  to  the  former 
was  first  discovered  in  Ceylon  about  1869,  and  two  years  later  iu  the  south  part 
of  British  India.  In  1877  the  blight  appeared  to  such  an  extent  in  Ceylon  that 
the  coffee  product  fell  from  45,000  to  25,000  kilograms.  Sinco  then  the 
product  has  diminished  so  greatly  that  the  island  can  scarcely  any  longer 
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be  regarded  as  a  coffee-producing  country.  The  disease  first  appeared  in 
Sumatra  in  August,  1876.  It  was  discovered  in  the  botanic  garden  at 
Buitenzorg  in  March,  1879.  Later  it  was  found  to  have  shown  itself  gener¬ 
ally  in  Java  in  1879-80.  It  is  not  yet  known  definitely  to  occur  outside  of 
the  Indian  Ocean  region,  although  a  similar  sort  has  beeii  reported  from 
West  Africa,  and  a  coffee-leaf  disease  was  reported  in  1890  from  Central 
America.  (E.  F.  S.) 

399.  Kirchner,  O.  Braunfleckigkeit  der  Gerstenblatter.  Zeitschrift  fiir  Pflanzen- 

krankheiten,  Bd.  1  Heft  1,  Stuttgart,  1891,  pp.  24-26,  figs.  2.  Reports  the 
occurrence  of  a  disease  of  barley  caused  by  Helminthosporium  gramineum 
(Rabenh.)  Eriksson,  that  Eriksson  had  already  reported  from  Sweden.  It 
causes  dark  brown  spots  often  over  1  cm.  long  visible  on  both  sides  of  the  leaf 
and  surrounded  by  a  narrow  yellow  margin.  With  the  progress  of  the  disease 
the  spots  elongate  and  the  leaves  wilt  and  turn  yellow.  Gives  description  of 
the  fungus;  it  was  found  at  Holienheim,  Yorarlberg  and  in  Tirol  in  1889 
and  in  and  around  Hohenheim  again  in  1890.  Did  not  cause  serious  damage 
in  that  it  attacked  only  the  lower  leaves.  Was  not  found  on  other  cereals. 
(W.  T.  S.) 

400.  Leathr,  J.  W.  The  smut  of  onions.  Jour.  Roy.  Agric.  Soc.,  3rd  ser.,  vol.  2, 

London,  Sept.  30,  1891,  pp.  647-650.  Review  of  a  paper  by  R.  Thaxter  in 
Annual  Report  of  the  Connecticut  Agric.  Ex.  Sta.  for  1889,  giving  an  abstract. 
(See  No.  10.)  (M.  B.  W.) 

402.  Pammel,  L.  H.  Fungous  diseases  of  Iowa  forage  plants.  Monthly  review  Iowa 

Weather  and  Crop  Service.  Separate,  1891  ( ?),  pp.  33,  figs.  15.  Deals  in  more 
or  less  popular  way,  using  illustrations  from  various  authors,  with  the  fol¬ 
lowing  diseases :  (I)  Rusts  of  wheat,  barley,  oats,  Indian  corn,  clover  and 
apple.  (II)  Smuts  of  Indian  corn,  oats,  barley  and  wheat,  with  method  of 
treatment.  (Ill)  Smuts  of  timothy,  wild  rye,  tall  meadow  oat  grass,  brome 
grass,  Brovins  breviaristatus,  Cenchrus  tribuloides,  and  old  witch  grass  ( Pani - 
cum  capillare).  (IV)  Mildews,  Erysiphe  graminis  on  various  species  of  grass 
and  Peronospora  graminicola  on  Setaria  Italica  and  Setaria  viridis;  Perono- 
spora  trifoliorum  on  various  species  of  clover.  (Y)  Ergot.  Hosts  affected, 
chemical  composition,  and  a  short  history  of  ergotism  quoting  from  work 
of  various  authors.  (VI)  Spot  diseases :  Phyliacora  graminis,  Pers.  on  Agro- 
pyrum  repens,  Elymus  Canadensis,  Asprella  hystrix,  Panicum  dichotomum ;  Phyl- 
lachora  trifolii  on  clover.  Phacidium  medicaginis,  Lasch,  on  alfalfa ;  Scoleco- 
trichum  graminis  on  orchard  grass.  Helminthosporium  graminum,  Rabli.,  on 
barley.  (VII)  Bacterial  diseases;  sorghum  blight,  bacterial  disease  of 
corn  discovered  by  Burrill.  Notes  failure  of  the  pure  culture  from  the  dis¬ 
eased  cornstalks  to  produce  the  cornstalk  disease  of  cattle  as  announced 
by  Billings.  (D.  G.  F.) 

403.  Prillieux,  M.  La  pourriture  du  Cceur  de  la  Betterave.  Bull.  Soc.  Mycol.  France, 

vol.  7,  Paris,  Mar.  31,  1891,  pp.  15-19,  figs.  3.  Ascribes  the  heart  rot  of  the 
sugar  beet  to  a  new  fungus,  Phyllosticta  labifica,  which  attacks  the  petioles 
of  the  larger  leaves.  Considers  the  dark-colored  fungi  on  the  central  leaves 
as  secondary.  (E.  A.  S.) 

404.  Prillieux  et  Delacroix.  A  propos  du  Cercospora  apii,  parasite  sur  les  feuilles 

vivantes  du  Celeri.  Bull.  Soc.  Mycol.  France,  vol.  7,  Paris,  Mar.  31,  1891,  pp. 
22-23.  Notes  the  injurious  presence  of  Cercospora  apii  in  the  experimental 
garden  of  the  “Institute  Agronomique,”  at  Joinville-le-pont,  and  gives  the 
manner  of  infection.  (E.  A.  S.) 

405.  Prillieux  et  Delacroix.  Sur  une  maladie  des  Tomatoes  produite  par  le  Clados- 

porium  fulvum,  Cooke,  Bull.  Soc.  Mycol.  France,  vol.  7,  Paris,  Mar.  31,  1891, 
pp.  19-21;  figs.  3.  Describes  the  effect  and  external  appearance  of  the 
fungus.  Notes  the  successful  use  of  sulphur  and  unsuccessful  use  of  Bor¬ 
deaux  mixture  in  combating  it.  (E.  A.  S.) 
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406.  Reid,  Jas.  A.  The  potato  and  its  blight  in  Ireland.  Repts.  from  consuls  of  U.  S.,  No. 
125,  Feb.,  1891,  pp.  182-184.  Refers  to  the  destruction  of  potatoes  by  Peron- 
ospora  infestans.  Explains  m  a  general  way  the  life  history  of  tlie  fungus. 
The  remedies  suggested  are :  (1)  Hilling  up  earth  about  stalks;  (2)  cutting 
off  diseased  tops;  (3)  removing  and  burning  rubbish;  (4)  planting  varieties 
most  successful  in  resisting  disease;  (5)  growing  crops  under  conditions  to 
insure  health  and  vigor;  (6)  careful  selection  of  seed.  (J.  F.  J.) 

40*7.  Russell,  Sam’l  J.  Linseed  in  India.  Repts.  from  consuls  of  U.  S.,  No.  126, 
Mar.,  1891,  pp.  341-344.  States  (p.  342)  that  rust  is  a  great  enemy  of  the 
plant  and  it  always  suffers  from  it  in  damp  seasons.  (J.  F.  J.) 

408.  Smith,  W.  G.  Tobacco  disease.  Gard.  Cliron.,  3rd  ser.,  vol.  9,  No.  216,  London, 
Feb.  14,  1891,  p.  211,  4  col.,  fig.  1.  Notes  that  Prof.  Farlow  has  stated  that 
Peronospora  hyoscyami  has  badly  attacked  Nicotiana  glciuca  in  Mexico  and 
California.  (M.B.W.) 

(See  also  Nos.  482,  483,  484,  485, 486, 487,  489, 507, 553  and  591.) 


C. — DISEASES  OF  FRUITS. 

409.  Alwood,  Wm.  B.  A  fungous  disease  upon  apple  leaves.  Bot.  Gazette,  vol.  16,  No.  9, 

Sept.  15,  1891,  p.  265.  Notice  of  paper  read  before  Bot.  Sec.  Am.  Ass.  of 
Agric.  Col.  and  Ex.  Sta.,  Aug.  13,  1891,  giving  account,  without  description, 
of  species  of  fungous  disease  of  apple,  and  successful  use  of  weak  Bordeaux  in 
its  prevention.  (See  No.  336.)  (D.  G.  F.) 

410.  Bailey,  L.  H.  Preservation  of  trees.  Am.  Farm  News,  vol.  4,  No.  7,  Aug.,  1891, 

p.  11, 2  cols.  Gives  abstract  of  address  delivered  before  N.  Y.  State  Cider  and 
Cider-Vinegar  Makers’  Association  at  Albany,  N.  Y.,  Jan.  28,  1890  [1891?]. 
Discusses  the  failure  of  the  fruit  crop  in  New  York  State  in  1890.  Expresses 
the  opinion  that  the  failure  was  due  largely  to  the  action  of  Fusicladium 
dendriticum  and  gives  formulae  for  preparation  of  ammoniacal  solution  of  cop¬ 
per  carbonate,  and  modified  eau  celeste.  (D.  G.  F.) 

411.  Beach,  JohnB.  Lemonscab — Orange  blight.  Fla.  Disp.,  Farmer  and  Fruit  Grower, 

new  ser.,  vol.  3,  No.  31,  Jacksonville,  July  30, 1891,  p.  603,  1  col.  Cites  success 
of  one  spraying  with  sulphate  ot  potash  50  per  cent ;  also  successful  use  of 
sulphide  of  lime  made  by  boiling  quicklime  with  flowers  of  sulphur  as  pre¬ 
ventive  of  the  scab.  Thinks  blight  is  advanced  condition  of  black  limb. 
(D.  G.  F.) 

412.  Bean,  E.  Report  of  committee  on  diseases  and  insects  of  the  Citrus.  Fla.  Disp., 

Farmer  and  Fruit  Grower,  new  ser.,  vol.  3,  No.  21,  May  21, 1891,  pp.  409-410. 
Notes  the  following  diseases  with  opinions  as  to  their  causes;  foot  rot,  leaf 
blight,  rust,  black  smut  and  a  new  disease  similar  to  that  on  the  grapevine 
attacking  the  ends  of  the  branches  of  orange  trees.  (D.  G.  F.) 

413.  Brunk,  T.  L.  Blackberry  rust.  3d  Ann.  Rept.  Maryland  Agric.  Ex.  Sta.,  Col¬ 

lege  Park,  1890,  pp.  115-116.  Gives  estimates  of  per  cent  of  rust,  Cosoma 
niteiis,  Schw.,  on  20  varieties  of  blackberries  growing  on  station  farm.  Con¬ 
cludes  Wilson’s  early,  Wilson’s  junior,  Wachusett,  early  harvest,  crystal 
white,  and  Thompson’s  early  mammoth  as  least  susceptible  to  the  disease. 
(D.  G.  F.) 

414.  Brunk,  T.  L.  Strawberries.  3d  Ann.  Rept.  Maryland  Agric.  Ex.  Sta.,  College 

Park,  1890,  pp.  104-108.  Gives  table  showing  the  susceptibility  of  a  large 
number  of  varieties  of  strawberries  to  the  leaf  blight  ( Sphaerella  fraga- 
rice).  Concludes  varieties  of  Bidwell,  Van  Deman,  Anna  Forest,  Haver- 
land,  Hoffman,  daisy,  ruby,  and  bubach  No.  5  are  the  five  least  suscepti¬ 
ble  varieties  situated  on  the  station  grounds.  Gives  r6sum6  of  results  and 
recommendations  of  preventive  treatment,  quoting  from  Garman  and  others, 
(D.  G.  F.) 
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415.  [Churchill,  George  W.]  Some  of  the  most  common  fungi  and  insects — with  pre¬ 

ventives.  Bull.  N.  Y.  Agric.  Ex.  Sta.,  new  ser.,  No.  35,  Geneva,  Aug.,  1891. 
pp.  603-627.  Gives  reprints  from  reports  of  U.  S.  Dept,  of  Agriculture  de¬ 
scribing  black  rot,  downy  mildew,  antkracnose,  powdery  mildew,  grape 
leaf  blight,  white  rot,  bitter  rot  of  grape,  leaf-blight  of  the  strawberry, 
orange  rust,  and  antliracnose  of  the  raspberry;  formulae  for  fungicides, 
methods  of  applying  the  remedies,  and  cost  of  the  treatments.  Apple  scab, 
black  knot  of  the  plum  and  cherry,  with  original  notes.  (See  also  9th  Ann. 
Rept.  N.  Y.  State  Agric.  Ex.  Sta.,  for  1890,  pp.  309-351;  Exper.  Sta.  Rec., 
vol.  3,  Jan.  1892,  pp.  403^04.)  (D.  G.  F.) 

416.  Clark,  John  W.  Pear  or  fire  blight  ( Micrococcus  amylovorus,  Bur.).  Bull.  Mo. 

Agric.  Col.  Ex.  Sta.,  No.  16,  Columbia,  Nov.,  1891,  pp.  8-10,  diagram.  Gives 
results  of  experiments  in  orchard  at  the  college.  No  remedy  but  cutting 
out.  Dwarf  and  standard  trees  blight  equally.  (J.  F.  J.) 

417.  Cooke,  M.  C.  Another  vine  disease  (Glceosporium pestiferum,  C.  &  M.).  Gard. 

Chron.,  3d  ser.,  vol.  9,  No.  212,  London,  Jan.  17,  1891,  p.  82,  ^  col.  De¬ 
scribes  the  microscopic  characters  and  injury  to  the  host.  The  specimens 
came  from  Brisbane,  Queensland,  Australia.  (M.  B.  W.) 

418.  Detmers,  Freda.  Diseases  of  the  raspberry  and  blackberry.  Bull.  Ohio  Agric.  Ex. 

Sta.,  2d  ser.,  vol.  4,  No.  6,  Columbus,  Oct.,  1891,  pp.  124-129,  pi.  2.  De¬ 
scribes  the  external  appearance  of  the  disease  caused  by  the  Glceosporium 
venetum,  Speg.,  Septoria  rubi,  Westd.,  and  Cceoma  nitens,  Schw.  Refers  to  note 
in  Hedwigia,  1891,  Heft  3,  p.  178,  by  C.  A.  J.  A.  Oudemans,  who  shows  the 
name  Cceoma  interstiiiale  of  Schlechtendal  has  priority  over  the  old  name  of 
C.  nitens,  Schw.  Describes  the  disease  of  raspberry  canes,  Ci  which  causes 
wide,  dark  discolorations  of  the  bark  without  rupture  of  any  kind,”  as  of  bac¬ 
terial  origin.  Quotes  letter  of  Burrill  to  this  effect  and  mentions  that  cul¬ 
tures  of  the  organism  have  already  been  made.  (See  Ex.  Sta.  Rec.  Wash- 
ton,  vol.  3,  Jan.,  1892,  p.  411.)  (D.  G.  F.) 

419.  Fairchild,  D.  G.  Notes  on  a  new  and  destructive  disease  of  currant  canes.  Bot. 

Gazette,  vol.  16,  No.  9,  Sept.  15, 1891,  p.  262.  Notice  of  paper  read  before  Bot. 
Club  of  A.  A.  A.  S.,  Aug.,  1891,  describing  work  on  the  disease,  showing  it  to 
be  caused  by  peculiar  species  of  fungus  as  yet  unclassified.  (J.  F.  J.) 

420.  [Galloway,  B.  T.]  [Black  rot,  downy  mildew,  and  anthracnose  of  the  grape.]  Cir¬ 

cular  No.  11,  Div.  Yeg.  Path.,  U.  S.  Dept,  of  Agric.,  1891,  p.  1.  A  circular 
containing  ten  questions,  issued  to  ascertain  the  per  cent  of  loss  from  dis¬ 
eases  of  grapes,  and  extent  of  the  use  of  fungicides  recommended  by  the 
Division.  (J.  F.  J.) 

421.  Florida  Dispatch,  Farmer  and  Fruit  Grower.  The  cracking  of  fruit  and  veg¬ 

etables.  Fla.  Disp.,  Farmer  and  Fruit  Grower,  new  ser.,  vol.  3,  Jacksonville, 
Mar.  19, 1891,  pp.  224-225,  2  cols.  Review  of  article  by  E.  S.  Goff  discussing 
in  popular  language  the  causes  of  cracking  of  fruits  and  vegetables.  Men¬ 
tions  Fusicladium  as  cause  of  cracking  of  pears.  Gives  results  of  experi¬ 
mental  demonstration  of  osmotic  action  as  cause  of  cracking  of  ripe  apples. 
(D.G.F.; 

422.  Halsted,  B.  D.  Fungi  injurious  to  fruits.  Science,  vol.  18,  New  York,  Dec.  18, 

1891,  pp.  337-338.  Extract  from  paper  read  before  Ohio  State  Horticultural 
Society.  Advocates  keeping  plants  in  good  condition  and  thus  enabling 
them  to  better  resist  attacks  of  fungi.  Believes  also  in  rotation  of  crops, 
especially  root  crops  attacked  by  disease.  (See  also  Prairie  Farmer,  vol. 
64,  Jan.  30, 1892,  £  col.)  (J.  F.  J.) 

423.  Halsted,  B.  D.  Experiments  for  the  year  upon  cranberry  diseases.  Rept.  N.  J.  State 

Board  Agric.,  vol.  18,  Trenton,  1891,  pp.  266-272.  Quotes  act  passed  by  leg¬ 
islature  of  New  Jersey  to  prevent  spread  of  fungous  diseases  of  plants. 
Refers  to  occurrence  of  cranberry-gall  fungus  ( Synchytrium  vaccina )  and  to 
cranberry  scald.  Gives  results  of  experiments  with  fungicides,  but  con- 


164 


eludes  that  the  conditions  favoring  the  scald  are  to  he  found  in  the  hog,  its 
soil,  water,  etc.  “The  cure  for  the  malady  must  he  in  a  renovated  hog.” 
(J.  F.  J.) 

424.  Halsted,  B.  D.  Papers  on  fungi  injurious  to  fruits  and  fungi  injurious  to  garden  crops. 

Read  before  the  Ohio  State  Horticultural  Society  at  Zanesville,  Ohio.  Co¬ 
lumbus,  December,  1890  (1891),  pp.  13.  Gives  popular  account  of  the  various 
parasitic  fungi  of  fruits  and  vegetables.  (D.  G.  F.) 

425.  [Hunn,  C.  E.]  Diseases  of  the  raspberry.  Bull.  N.  Y.  Agric.  Ex.  Sta.,  new  ser., 

No.  36,  Geneva,  Sept.,  1891,  p.  641,  one-half  page.  Describes  disease  and 
mentions  treatment  in  progress  at  the  station.  (D.  G.  F.) 

426.  Jones,  L.  R.  Apple  rust  and  cedar  apples.  Fourth  Ann.  Rept.  Yt.  Agric.  Ex.  Sta., 

Burlington,  1890,  p.  139.  Reports  serious  case  of  rust  of  apple  leaves  caused 
by  Gymnosporangium  sp.  Bocstelia  stage,  from  cedar  trees  in  vicinity  of  orchard. 
A  simple  experiment  was  undertaken  to  test  the  effect  of  spraying  with 
ammoniacal  copper  carbonate  [1  oz.  carbonate  in  1  quart  ammonia,  22  gal¬ 
lons  of  water].  Sprayings  made  May  17  and  May  30  after  first  appearance 
of  jelly-like  sori  on  cedar  apples  failed  to  prevent  the  apjiearance  of  the 
Rcestelia  upon  the  apple  leaves.  (D.  G.  F.) 

427.  Jones,  L.  R..  Notes  upon  some  other  fungous  diseases  which  are  prevalent.  Fourth 

Ann.  Rept.  Vt.  Agric.  Ex.  Sta.,  Burlington,  1890,  pp.  142-144.  Gives  notes 
upon  black  scab  of  apple,  black  scab  of  pear,  pear  blight,  strawberry  leaf 
blight,  currant  rust  or  leaf  spot  disease  ( Septoria  ribis,  Desm.),  raspberry  and 
blackberry  cane  rust,  ergot,  grape  mildews,  hollyhock  rust,  mostly  of  nature 
of  popular  description.  (D.  G.  F.) 

428.  Keller,  Rob.  Die  axnerikanischen  Rehen  und  ihre  Bedeutung  fur  die  europaische 

Rebenkultur.  Biologisches  Centralbl.,  vol.  11,  Nos.  3  and  4,  Mar.,  1891, 
Leipzig,  pp.  65-74,  97-110.  A  review  of  recent  literature  on  the  subject,  espec¬ 
ially  of  Viala,  “Une  Mission  viticole  en  Anffrique.”  Mentions  resistance  of 
American  vines  against  Phylloxera,  Peronospora,  and  Oidium.  Ascribes  the 
weakness  of  European  sorts  to  their  not  being  adapted  to  resist  the  parasites. 
Sketches  the  history  of  Lcestadia  Bidwellii.  (W.  T.  S.) 

429.  [  ?  Masters,  M.  T.]  Gooseberry  fungus.  Gard.  Chron.,  3rd  ser.,  vol.  9,  No.  232, 

London,  June  20, 1891,  p.  770,  one-eighth  col.,  fig.  3.  Brief  note  of  occur¬ 
rence  with  figures  of  the  fungus  JEcidium  and  diseased  fruit  and  leaves. 
(M.  B.  W.) 

430.  Pammel,  L.  H.  A  destructive  disease  of  the  cherry.  Bot.  Gazette,  vol.  16,  No.  9, 

Sept.  15, 1891,  p.  266.  Notice  of  paper  read  before  Bot.  Sec.  Am.  Asso.  Agric. 
Col.  and  Ex.  Sffca.,  Aug.,  1891,  describing  injurious  effects  of  a  species  of  Clado- 
sporium.  (See  No.  331.)  (D.  G.  F.) 

431.  Patou [LLard  et  Delacroix.  Sur  une  maladie  des  dattes  produite  par  le  Sterigma- 

tocystis  phoenicis,  (Corda)  Patouill.  et  Delacr.  Bull.  Soc.  Mycol.  France,  vol.  7, 
Paris,  June  30,  1891,  pp.  118-120,  pi.  1.  Changes  Ustilago  phoenicis,  Corda,  to 
the  genus  Sterigmatocystis.  Describes  the  external  appearance  of  the  dis¬ 
eased  fruits,  and  gives  diagnosis  of  the  species.  (E.  A.  S.) 

432.  [Peck,  C.  1L]  Fungi  on  plums.  Cult,  and  Country  Gent.,  vol.  56,  Albany,  May  21, 

1891,  p.  416,  1  col.  Discusses,  in  answer  to  inquiry,  diseases  caused  by  Mo¬ 
nilia  fructigena,  Pers.  and  Exoascus  pruni.  States  hyphse  of  the  former  inca¬ 
pable  of  penetrating  the  unruptured  epidermis  of  various  fruits.  Recom¬ 
mends  for  Monilia,  applications  of  fungicides;  for  Exoascus,  application  of 
fertilizers  to  roots  of  trees.  (D.  G.  F.) 

433.  Sheppard,  J.  Grapes  cracking  and  scalding.  Gard.  Cliron.,  3d  ser.,  vol.  10,  No. 

239,  London,  July  25,  1891,  p.  101,  1  col.  IMd,  Aug.  1,  No.  240,  p.  138,  one- 
half  col.  Ascribes  the  injuries  to  grapes  in  greenhouses  to  changes  in  tem¬ 
perature  and  moisture  and  gives  remedy.  (M.  B.  W.) 
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434.  Scribner,  F.  Lamson.  Some  fungous  diseases  of  the  grape.  Bull.  Agric.  Ex.  Sta., 

Univ.  of  Term.,  vol.  4,  No.  4,  Knoxville,  Oct.,  1891  [Dec.,  1891],  pp.  97-118, 
figs.  26.  Describes  black  rot  of  grape,  its  cause,  mycelium,  organs  of  repro¬ 
duction,  parts  of  vine  attacked,  conditions  favoring  disease,  treatments,  and 
results.  Brown  rot  with  treatment;  antliracnose  and  bird’s-eye  rot  and 
grape  leaf-blight.  Refers  briefly  to  general  treatment  of  fungous  diseases, 
the  use  of  powders,  liquids,  and  spraying  pumps.  (J.  F.  J.) 

435.  Vi  ala,  Pierre.  Monographie  du  pourridie  des  vignes  et  des  arhres  fruitiers.  Mont¬ 

pellier,  1891,  pp.  120,  pi.  7.  A  thesis  presented  to  the  Paris  Faculty  of  Sci¬ 
ence.  Deals  principally  with  Dematophora  necatrix.  See  review  in  this 
Journal,  page  149.  (E.  A.  S.) 

430.  Viala,  Pierre.  Une  maladie  des  greffes  boutures.  Rev.  G6n.  d.  Bot.,  t.  3,  No.  28, 
Paris,  April  15, 1891,  pp.  145-149,  fig.  1.  Gives  short  description  of  a  disease  of 
grape  grafts  caused  by  Sclerotinia  Fuckeliana,  which  attacks  the  freshly  cut 
surfaces  of  grafts  when  placed  in  the  packing  house  previous  to  planting  in 
the  nursery.  The  fungus  forms  small  wrinkled  sclerotia  upon  the  cambium 
of  the  cut  surfaces,  which  sclerotia,  when  cultivated,  produce  both  the 
Botrytis  and  the  Peziza  form ;  recommends  that  the  sand  used  as  packing 
for  the  grafts  be  spread  out  in  the  sun  to  dry  when  not  in  use  in  the  summer 
time.  (D.  G.  F.) 

437.  Viala,  P.,  and  Boyer,  G.  Une  nouvelle  maladie  desraisins.  ( Aurcobasiclium  vitis,  n. 

sp.)  Rev.  GAn.  d.  Bot.,  t.  3,  No.  33,  Sept.  15, 1891,  pp.  369-371,  pi.  1.  Describes 
a  new  disease  of  the  grape  clusters  appearing  in  Bourgogne  and  Thomery 
since  1882.  The  disease  is  present  in  wet  seasons  in  the  month  of  September 
or  October  upon  berries  almost  mature.  The  vegetative  mycelium  fills  the 
whole  pulp  and  sends  out  through  the  surface  numerous  yellow  branches 
which  bear  on  the  points  of  basidia  situated  at  their  extremity,  oval  or  cyl¬ 
indrical  spores.  Creates  a  new  genus  for  the  fungus,  Aureobasidinm. 
(D.  G.  F.) 

438.  Wagner,  J.  J.  Les  principales  maladies  de  la vigne.  Bull.  Mens.  Soc.  Sci.  Agric. 

et  Arts,  vol.  25,  Strasbourg,  Feb.,  1891,  pp.  52-63.  Popular  account  of  Pe¬ 
ronospora  viticola  and  grape  antliracnose  with  treatments.  All  drawn  from 
one  of  Prof.  Millardet’s  papers.  (E.  F.  S.) 

439.  Waite,  M.  B.  Results  from  recent  investigations  in  pear  blight.  Bot.  Gazette, 

vol.  16,  No.  9,  Sept.  15, 1891,  p.  259.  Notice  of  paper  read  before  section  F,  of 
A.  A.  A.  S.,  Aug.,  1891,  giving  results  of  study  of  disease.  Finds  motile  bacil¬ 
lus  grows  in  nectar  of  pear  blossoms  and  multiplies  there  as  a  saprophyte  be¬ 
fore  entering  the  mcristematic  tissue.  Announces  the  fact  that  blight  in  the 
nectar  is  carried  from  flower  to  flower  by  insects.  (D.  G.  F.) 

440.  Worst,  K.  Beitrage  zur  Brombeerflora  des  Kdnigreicks  Sachsen.  Sitzungsb.  und 

Abb.  d.  Naturwiss.  Gesells.  Isis,  in  Dresden,  Jahrg.  1890,  Juli  bis  December, 
Dresden,  1891,  Abli.  pp.  50-59.  On  page  58  a  half  page  is  devoted  to  diseases 
oi  Bobus.  Spot  diseases  were  observed  on  B.  dumetorum  and  hirtiis  produced  by 
Depazca  areolata,  Fuckel  and  Ascochyta  rubi,  Lasch.  Rust  caused  by  Phragmi- 
dium  violaceum,  Schultz  was  found  commonly  in  fall.  Pathological  conditions 
induced  by  insects  and  other  animals  are  then  noticed.  (W.  T.  S.) 

441.  Wurtz.  The  wine  industry  of  Russia.  Repts.  from  Consuls  of  U.  S.  No.  125,  W ash- 

ington,  Feb.,  1891,  pp.  271-283.  Refers  to  diseases  of  the  vine  in  various  prov¬ 
inces.  In  Bessarabia  they  are  Erysiphe  tuckeri,  and  Peronospora  viticola.  No 
treatment  is  given  the  vines  (p.  272).  In  the  region  of  the  Crimea  the 
vines  are  troubled  by  Erysiphe,  Sphaceloma,  and  Peronospora.  Sulphur  is 
used  in  combating  Erysiphe  on  the  southern  coast  (p.  275).  In  the  region  of 
the  Caucasus,  Erysiphe  is  common  (p.  279).  In  the  government  of  Kootaris, 
Erysiphe  appeared  in  1854  and  killed  about  one-fourth  of  the  vineyards  and 
affected  the  production  of  others.  Peronospora  and  Sphaceloma  have  also 
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caused  great  loss  (p.  280).  In  tlie  government  of  Tiflis  the  common  diseases 
are  Erysiphe,  Peronospora,  and  Sphaceloma  (p.  281).  (J.  F.  J.) 

(See  also  Nos.  342,  348,  424,  453,  455,  456,  459,  461,  468,  469,  470,  476,  507, 
509,  511,  549,  632,  and  633.) 

D. — DISEASES  OF  FOREST  AND  SHADE  TREES. 

442.  Anderson,  Robert.  The  canker  of  the  larch.  Jour.  Roy.  Agric.  Soc.,  3d  ser., 

vol.  2,  part  3,  London,  Sept.  30,  1891,  pp.  643-644.  Discusses  treatment  ad¬ 
vised  by  Carruthers  and  thinks  cutting  out  would  be  successful,  but  that 
there  is  no  substitute  for  the  larch.  (M.  13.  W.) 

443.  Carruthers,  J.  13.  The  canker  of  the  larch.  Jour.  Roy.  Agric.  Soc.,  3d  ser., 

vol.  2,  part  2,  London,  June  30,  1891,  pp.  299-311,  fig.  8.  A  description 
tion  of  Dasyseypha  Willlcommii  (  Peziza  WilUcommii )  and  its  injuries  to  the  larch 
with  wood  cuts  illustrating  its  microscopic  characters  and  distortions  of  the 
host.  Discusses  the  nomenclature,  history,  and  occurrence  of  the  fungus 
in  England.  The  author  differs  from  Ward  in  that  he  thinks  the  germ  tube 
from  the  spores  is  able  to  penetrate  sound  bark  if  young,  so  that  a  crack 
or  wound  is  not  necessary  for  the  infection.  Bark  three  or  four  years  old  is 
impervious  to  the  fungus.  Suggests  keeping  the  fungus  in  check  by  cutting 
out  and  burning.  (M.  B.  W  ) 

444.  Masters,  M.  T.  Larch  canker.  Gard.  Chron.,  3d  ser.,  vol.  10,  No.  241,  London, 

1891,  p.  160,  1  col.  Review  of  article  in  the  Journal  of  the  Royal  Agricul¬ 
tural  Soc.  (See  No.  443.)  (M.  B.  W.) 

445.  Mayr,  Heinrich.  Die  Waldungen  von  Nordamerika,  ihre  Holzarton,  deren  Anbau- 

fahigkeit  und  forstlicher  Worth  fiir  Europa  ini  Allgemeinen  und  Deutschland  insbe- 
sonders.  Miinchen  (Riegerische),  1890,  pp.  433-434.  Enumerates  the  fungous 
parasites  of  forest  trees  of  North  America  observed  in  autumns  of  1885  and 
1887.  He  includes  the  following  new  species.  Puccinidia  abietis  n.  gen. 
and  n.  sp.  on  Abies  concolor,  Gymnosporangium  Libocedri  on  Libocedrus  de- 
currens,  Chrysomyxa  Libocedri  on  Libocedrus  decurrens,  JEcidium  sp.  ?  on  Frax- 
inus  sp.,  JE.  deformans  on  Pinus  mitis,  Exoascus  quercus-lobatce  on  Quercus  lo- 
bata,  Sclerotium  irritans  on  Chamcecyparis  sphceroidea,  Bhytisma  punctiforme  on 
Acer  macrophyllum ,  Lophodermium  ( Hysterium )  baculiferum  on  Pinus  ponde- 
rosa,  P.  resinosa,  and  P.  laricio,  L.  abietis-concoloris  on  Abies  concolor,  L.  in- 
fectans  on  Abies  concolor,  Dotliidea  betulina  on  Birch  sp.,  Microsphcera  ( Ery¬ 
siphe )  corni  on  Cornus  florida,  Fnsicladium  sp.  ?  on  Abies  Fraseri,  LLysteriop- 
sis  acicola  n.  gen.  and  n.  sp.  on  Picea  Sitkcensis.  Includes  various  other  fungi, 
thirty-four  in  all,  and  figures  numerous  species.  Notes  effects  of  Trametes 
pirn.  Podosphcera  corni  is  figured  as  a  Microsphcera  and  several  species  are 
very  doubtfully  determined.  (D.  G.  F.) 

E. — diseases  of  ornamental  plants. 

446.  Halsted,  B.  D.  An  orchid  anthracnose.  Garden  and  Forest,  vol.  4,  No.  175,  New 

York,  July  1, 1891,  p.  309.  Notes  a  species  of  Glceosporium  on  orchids,  causing 
damage  in  greenhouses.  Thinks  species  distinct  from  Glceosporium  cinctum, 
B.  &  C.,  having  spores  double  the  latter’s  size  and  being  straight  instead  of 
curved.  (D.  G.  F.) 

447.  Halsted,  B.  D.  Hollyhock  diseases.  Garden  and  Forest,  vol.  4,  No.  189,  New  York, 

Oct.  7, 1891,  p.  477,  col.  Enumerates  five  different  fungous  diseases  of  holly¬ 
hock:  Cercospora  althceina,  Puccina  malvacearum,  Colletrichum  malvarum, 
Phyllosticta  althceina,  and  Septoria  Fairmani.  (D.  G.  F.) 

448  Halsted,  B.  D.  Pelargonium  blight.  Garden  and  Forest,  vol.  4,  No.  187,  New 
York,  Sept.  23,  1891,  p.  453.  Notes,  with  popular  description,  a  Colletotrichum 
and  an  Aschochyta.  (D.  G.  F.) 
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449.  Halsted,  B.  D.  Rust  of  carnations.  Garden  and  Forest,  vol.  4,  No.  199,  New  York, 

Dec.  16,  1891,  p.  596,  i  col.  Notes  occurrence  of  Uromyces  caryophyllinus  on 
carnations  received  from  Philadelphia  and  gives  brief  description  of  its  ap¬ 
pearance.  Concludes  that  a  plant  once  rusted  can  not  be  cured.  Thinks 
with  healthy  plants  the  disease  may  be  prevented  by  spraying  with  copper 
salts.  (J.F.  J.) 

450.  Kean,  Alexander  Livingston.  The  lily  disease  in  Bermuda.  Technology  Quar¬ 

terly,  vol.  3,  No.  3,  Boston,  Aug.,  1890,  pp.  253-260.  Same  as  No.  6.  (D.  G.  F.) 

451.  Massed,  George.  A  primula  disease,  Gard.  Chron.,  3d  sor.,  vol.  10,  No.  256, 

London,  Nov.  21,  1891,  p.  626,  2  cols.,  fig.  1.  Gives  an  account  of  a  disease 
caused  by  Ramularia  primula},  Thuin.,  with  a  figure  and  description  of  the 
fungus;  finds  spores  unable  to  germinate  in  a  1  per  cent  solution  of  copper 
sulphate.  (M.  B.  W.) 

452.  Smith,  W.  G.  Disease  of  hollyhocks.  Gard.  Chron.,  3d  ser.,  vol.  9,  June  27, 

1891,  pp.  791-792,  1  col.,  figs.  2.  The  writer  has  obtained  the  mature  fruit 
of  a  hollyhock  disease  caused  by  Peziza  sclerotioriim.  Gives  figures  of  the 
fungus.  (M.  B.  W.) 

(See  also  No.  427.) 

D. — REMEDIES,  PREVENTIVES,  APPLIANCES,  ETC. 

453.  Alwood,  Wm.  B.  Treatment  of  diseases  of  the  apple.  Southern  Planter,  52d 
year,  No.  3,  Richmond,  March,  1891,  pp.  130-131,  3  cols.  Gives  results  of  ex¬ 
periment  in  treatment  of  apple  scab  in  Virginia,  using  one  early  treatment 
with  lye  (1  lb.  concentrated  lye  to  10  gallons  of  water),  followed  by  three 
later  treatments  with  Bordeaux  mixture  containing  2,  4,  and  6  pounds  of 
copper  sulphate;  three  later  treatments  with  the  Masson  mixture  (copper 
sulphate  and  sodium  carbonate),  2,  4,  and  6  pounds  of  copper  sulphate  being 
used  at  the  three  respective  treatments ;  three  later  treatments  with  the 
ammoniacal  solution  (3  oz.  copper  carbonate  and  1  quart  of  ammonia 
22°  Baum6) ;  three  later  treatments  with  potassium  sulphide  (|  oz.  sulphide 
per  gallon  of  water).  Although  author  was  not  present  at  harvest  gives 
statement  of  owner  of  orchard  where  experiment  was  located  which  points 
to  superiority  of  the  ammoniacal  solution  as  a  prevention  of  the  scab. 
Thinks  treatment  with  lye  had  good  effects.  (D.  G.  F.) 

454.  Auld,  J.  McQueen.  Oxide  of  iron  for  foot  rot.  Fla.  Disp.,  Farmer  and  Fruit 

Grower,  new  ser.,  vol.  3,  Jacksonville,  June  11,  1891,  p.  463.  Records 
sequence  of  healthy  condition  of  trees  previously  attacked  by  foot  rot  fol¬ 
lowing  application  of  oxide  of  iron  5-15  pounds  per  tree.  (D.  G.  F.) 

455.  Beucker,  George.  Treatment  of  grape  mildew  at  the  school  of  agriculture  at  Mont¬ 

pellier,  France.  Annals  of  Horticulture  in  N.  Am.  for  1890,  New  York,  1891, 
pp.  82-87.  Translation  by  L.  H.  Bailey  of  article  in  Progres  Agricole  relative 
to  experiment  with  fungicides  in  treatment  of  grape  diseases.  The  author 
reports  a  test  of  the  following  fungicides :  Bordeaux  mixture,  verdet  (diba- 
sicacetate  of  copper),  improved  Bordeaux  (ordinary  Bordeaux  with  addition 
of  small  amount  of  ammonia),  Bordeaux  mixture  and  glue,  Masson  mixture, 
(mixture  of  carbonate  of  soda  and  sulphate  of  copper),  gelatinous  hydro¬ 
carbonate  of  copper,  aluminium  mixture,  Skawinski’s  powder,  Skawinski’s 
sulphur,  cuprosteatite,  sulfosteatite,  sulfocyanide  of  copper,  sulphated  ver¬ 
det,  hydrated  sulphate  of  copper,  sulphated  sulphur,  cupro-phosphate,  and 
sulphur  with  cupro-phosphate.  Although  the  mildew  did  not  make  its  ap¬ 
pearance  in  the  vineyard  treated  the  author  discusses  at  some  length  the 
nature  of  the  different  fungicides,  highly  recommending  the  verdet  (dibasic- 
acetate  of  copper)  as  the  most  adhesive  copper  mixture,  remaining  upon 
the  leaves  until  November,  last  spraying  being  made  July  25.  Decides 
the  powders  inferior  to  the  liquids,  but  indicates  cuprosteatite  as  the  best 
powder  remedy.  (D.  G.  F.) 


156.  Boysen,  T.  II.  Diseases  of  the  grape  and  their  prevention.  Kept.  N.  .T.  State  Board 
Agric.,  Trenton,  1891,  pp.  349-357.  Describes  Peronospora  viticola  as  affect¬ 
ing  grapes  in  New  Jersey ;  also  black  rot.  Gives  method  of  prevention,  ad¬ 
vocating  spraying  with  Bordeaux  mixture.  (J.  F.  J.) 

457.  Brunk,  T.  L.  Treatment  of  Cladosporium  fulvum.  Bot.  Gazette,  vol.  16,  No.  9,  Sept. 

15,  1891,  p.*  265.  Notice  of  a  paper  read  before  the  Am.  Asso.  Agric.  Coll, 
and  Exper.  Sta.,  August,  1891,  announcing  the  successful  use  of  carbonate 
of  copper  [3  oz.  per  50  gallons  of  water,  1  pound  of  ammonia],  (D.  G.  F.) 

458.  Chester,  F.  D.  Fungicides.  Bull.  Delaware  College  Agric.  Ex.  Sta.,  Special  A, 

Newark,  March,  1890,  pp.  4.  Gives  formula  for  fungicides.  Simple  sol. 
sulphate  of  copper,  Bordeaux  mixture,  modified  eau  celeste;  and  directions 
for  treatment  of  black  rot  of  grapes,  pear  scab,  pear  and  apple  leaf  blight, 
stra  wberry  leaf  blight,  raspberry  and  blackberry  an tliracnose, brown  rot  of 
peach  and  plum,  gooseberry  mildew,  Irish  potato  blight.  (D.  G.  F.) 

459.  Chester,  F.  D.  The  leaf  blight  of  the  pear  and  the  quince.  Bull.  Delaware  Col¬ 

lege  Agric.  Ex.  Sta.,  Newark,  No.  13,  July,  1891,  pp.  16,  pi.  2.  Describes 
disease  caused  by  Entomosporium  maculatum  and  gives  results  of  com¬ 
parative  tests  of  modified  eau  celeste,  Bordeaux  mixture,  precipitated 
carbonate  of  copper,  ammoniacal  carbonate  of  copper,  carbonate  of  cop¬ 
per  and  carbonate  of  ammonia  as  preventives  of  pear  leaf-bliglit.  Re¬ 
ports  modified  eau  celeste  as  giving  best  results,  85.1  per  cent  of  sound  fruit 
being  picked  from  trees  sprayed  with  it,  as  opposed  to  84.4  for  Bordeaux, 
80.8  for  precipitated  carbonate  of  copper,  78.3  for  ammoniated  carbonate  of 
copper,  66.3  for  carbonate  of  copper  and  carbonate  of  ammonia  mixture, 
and  42.0  for  untreated.  Records  injury  to  foliage  and  russet  appearance  to 
fruit  caused  by  use  of  the  ammoniated  carbonate  of  copper  mixture,  and 
also  failure  of  combined  treatment  of  ammoniated  carbonate  of  copper,  and 
carbonate  of  copper  and  carbonate  of  ammonia  mixture  to  effectually  pre¬ 
vent  the  quince  leaf-blight  caused  by  the  same  fungus.  Mentions  success¬ 
ful  treatment  of  1,000  pear  trees  at  Milford,  using  Bordeaux  mixture  as  pre¬ 
ventive  of  the  leaf-blight.  (D.  G.  F.) 

460.  Cousins, W.W.  Potato  blight  prevention.  Gard.Chron.,  3d  ser.,  vol.  10,  No.  254, 

London,  November,  1891,  pp.  558-559,  24  cols.  Records  a  number  of  success¬ 
ful  treatments  with  Bordeaux  mixture  for  potato  blight  (Peronospora  inf est- 
ans  f).  (M.  B.  W.) 

461.  Craig,  John.  Treatment  of  apple  scab,  grape  and  gooseberry  mildew.  Bull.  Cen¬ 

tral  Ex.  Farm,  Dept.  Agric.,  Canada,  No.  10,  Ottawa,  April,  1891,  pp.  15. 
After  giving  an  account  of  losses  from  the  disease,  quotes  from  Galloway  and 
Scribner  as  to  the  fungus,  Fusicladium  dcnditricum,  and  also  from  former’s 
report  of  experiments  in  prevention  of  disease;  gives  results  of  experiments 
in  Canada  with  fungicides  as  preventive.  Concludes  from  comparative  tests 
of  copper  carbonate  in  suspension  in  water,  ammoniacal  solution,  copper 
sulphate  and  ammonia,  copper  sulphate  dissolved  in  water,  and  hyposulphite 
of  soda,  that  the  copper  carbonate  in  suspension  gave  the  best  results,  even 
exceeding  in  efficacy  the  ammoniacal  solution ;  that  the  copper  sulphate,  and 
ammonia  and  copper  sulphate  dissolved  in  water  injured  the  foliage,  while 
the  hyposulphite  of  soda  showed  no  effects  because  experiment  was  ruined 
by  leaf  crumpler.  Gives  formulae  for  preparation  of  fungicides  and  direc¬ 
tions  for  treatment  and  also  method  for  home  preparation  of  copper  carbon¬ 
ate.  Discusses  treatment  of  grape  mildew  ( Pwonospora  viticola )  and  goose¬ 
berry  mildew.  ( Spliairotheca  rnors-uvce,  B  &  C.)  (D.  G.  F.) 

462.  Degrully,  L.  Les  approvisionnements  pour  les  traitements  contre  le  mildiou.  Pro- 

gres  Agricole,  8e  ann.,  Montpellier,  Nov.  29,  1891,  p.  509,  one-eighth  page.  Re 
fers  to  treatment  of  plants  with  copper  preparations,  and  advises  that  for 
1892  provision  be  made  to  treat  mildew  with  sulphate  of  copper.  (J.  F.  J.) 
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463*  Diller,  Isaac  R.  [Report  on  the  Agriculture,  etc.,  of  ]  Florence,  [Italy]. 
Rep’ts  from  the  consuls  of  U.  S.,  No.  128,  Washington,  May,  1891,  pp.  34-41. 
Refers  (p.  34)  to  instructions  given  by  Prof.  Ferrari,  of  the  Royal  Technical 
Institute,  to  the  soldiers  of  the  farming  class  on  the  following  subjects: 
(1)  Peronospora,  its  character,  development,  damages,  and  remedies.  (2) 
Treatment  and  method  of  applying  sulphate  of  copper.  (3)  Phylloxera,  its 
character  and  how  to  prevent  its  spread.  Over  200  soldiers  have  attended 
the  lectures,  and  great  interest  was  manifested.  (J.  F.  J.) 

464.  Dod,  C.  Wolley.  Portuguese  remedy  for  vine  mildew.  Gard.  Chron.,  3d  ser., 

vol.  9,  No.  210,  London,  Jan.  3, 1891,  p.  23,  one-third  col.  Mentions  a  patented 
fungicide  containing  sulphur,  sulphate  of  copper,  and  lime  in  the  form  of 
powder,  for  use  against  the  Peronospora  of  the  vine.  (M.  B.  W.) 

465.  Fairchild,  D.  G.  Plant  diseases.  Ann.  of  Hort.  in  N.  Am.  for  1890,  New  York, 

1891,  pp.  76-82.  Gives  popular  account  of  advances  made  during  the  year 
in  the  study  and  prevention  of  plant  diseases.  (J.  F.  J.) 

466.  Galloway,  B.  T.  A  government  spraying  device.  Pacific  Rural  Press,  vol.  40, 

No.  24,  San  Francisco,  Dec.  13,  1890,  p.  499,  figs.  8.  Reprint  with  figures  of 
article  in  Journal  of  Mycology,  vol.  6,  p.  51.  (D.  G.  F.) 

467.  Galloway,  B.  T.  Does  it  pay  to  spray  1  Pop.  Gardening,  vol.  6,  No.  31,  Buffalo, 

Oct.,  1891,  p.  266, 1  col.  Gives  extract  of  paper  read  before  the  Society  for  the 
Promotion  of  Agricultural  Science,  Aug.,  1891,  Washington,  D.  C.  Records 
results  of  experiments  in  Virginia  in  1891,  with  following  fungicides  as  pre¬ 
ventives  of  black  rot  of  the  grape :  Ammoniacal  copper  carbonate  solution, 
modified  eau  celeste,  precipitated  carbonate  of  copper  solution,  copper  sac- 
charate,  copper  carbonate  and  glue  mixture,  Bordeaux  mixture,  copper  ace¬ 
tate,  and  copper  chloride  mixture.  Each  of  tbe  above  fungicides  contained 
approximately  the  same  amount  of  copper  as  the  ammoniacal  solution,  0.1  oz. 
per  gallon  of  water.  Reports  results  of  the  copper  mixture  as  increasing  the 
yield  of  perfect  fruit  from  20  to  50  per  cent,  while  use  of  several  non-cupric 
mixtures  (potassium  sulphide,  sodium  hyposulphite)  gave  increase  of  20  to 
38  per  cent.  Adds  result  on  experiment  with  full  and  half  strength  of  Bor¬ 
deaux  mixture,  concluding  the  two  mixtures  to  stand  in  relation  of  96 :  86  in 
effectiveness.  Reports  experiment,  with  pear  leaf-blight  and  scab  with  same 
fungicides,  in  which  the  copper  mixtures  apparently  slightly  injured  fruit 
and  foliage.  (D.  G.  F.) 

468.  Galloway,  B.  T.  Fungous  diseases  of  the  grape  and  their  treatment.  Farmers’  Bull., 

No.  4,  U.  S.  Dept,  of  Agric.,  Feb.,  1891,  pp.  12.  Gives  a  brief  description  of 
grape  Peronospora,  powdery  mildew,  black  rot,  and  antliracnose.  Describes 
remedies  and  gives  formulae  for  making  fungicides.  Gives  methods  for 
treatments  and  mode  of  applying  fungicides,  together  with  estimated  cost 
of  treatments  and  value  of  the  same.  (J.  F.  J.) 

469.  Galloway,  B.  T.  Plant  diseases  and  their  treatment.  Southern  Planter,  52d  year, 

Richmond,  Nos.  10, 11,  Oct.,  Nov.,  1891,  pp.  548-550, 615-616.  Gives  paper  read 
before  Farmers’ Institute  at  Charlottesville,  Va.  A  popular  address.  Sketches 
the  rise  of  study  of  plant  pathology  in  America,  especially  work  of  the  De¬ 
partment  of  Agriculture.  Gives  formulae  for  various  fungicides  and  most 
approved  methods  of  treatment  of  black  rot,  downy  mildew,  and  anthrac- 
nose  of  the  grape,  potato  rot,  apple  scab,  and  leaf  blight  of  the  pear.  An¬ 
swers  numerous  queries  of  audience.  (D.  G.  F.) 

470.  Galloway,  B.  T.  Plant  diseases  and  their  treatment.  Ann.  Rept.  N.  J.  State  Board 

Agric.,  vol.  18,  Trenton,  1891,  pp.  73-89,  pi.  2,  fig.  4.  Mentions  results  of  treat¬ 
ment  of  grapes  for  black  rot  and  pear  seedlings  for  leaf-blight.  Refers  to 
fungicides  and  spraying  apparatus  used,  giving  formulae  and  description  of 
apparatus,  with  instructions  as  to  best  methods.  Quotes  “Yellows”  law  of 
Michigan  passed  in  1881,  and  briefly  describes  the  disease.  (J,  F.  J.) 
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471.  Galloway,  B.  T.  Recent  progress  in  the  treatment  of  the  diseases  of  poxnaceous  fruits. 

Garden  and  Forest,  vol.  4,  No.  189,  New  York,  Oct.  7,  1891,  pp.  478-479.  An 
address  before  the  American  Pomological  Society,  Sept.,  1891.  Gives  resuind 
of  work  done  for  prevention  of  pear  leaf-bliglit  and  apple  scab.  Gives  de¬ 
scription  of  two-horse  machines  for  spraying  nursery  stock,  and  directions  for 
treatment  of  nursery  stock  and  apple  trees  for  apple  scab.  (D.  G.  F.).  See 
also  Scient.  Am.  Supple.,  vol.  32,  N.  Y.,  Oct.  31,  1891,  p.  13205. 

472.  Galloway,  B.  T.  Treatment  of  nursery  stock  for  leaf  blight  and  powdery  mildew.  Cir¬ 

cular  No.  10,  Div.  of  Yeg.  Path.,  U.  S.  Dept,  of  Agric.,  1891, pp.  8,  figs.  3.  Gives 
formulae  for  preparation  of  fungicides  used  in  treatment;  Bordeaux  mixture 
and  ammoniacal  solution,  with  instructions  for  their  use  and  most  approved 
appliances  for  their  application.  (D.  G.  F.) 

4.73.  Goethe,  R.  Wirkung  des  Kupferkalkes  gegen  pflanzliche  und  thierische  Schadlinge. 
Bericht  K.  Lehranst.  fur  Obst.  und  Weinbau,  fiir  d  jahr  1889-90,  Wies¬ 
baden,  1891,  pp.  29-30.  Refers  to  a  previous  paper  in  the  report  for  1887-88. 
Experiments  show  that  a  solution  of  2  kg.  of  copper  sulphate  and  3  kg.  fresh 
burnt  and  4  kg.  fresh  slacked  lime  to  100  1.  water  successfully  combat 
Fusicladium  pyrinum  and  F.  dendriticum ,  Frys iphe  pannosa  and  SpTiuerella  sen¬ 
tinel ,  and  these  can  be  long  held  if  the  trees  are  sprayed  with  a  solution  of 
half  the  above  strength  before  flowering  and  full  strength  afterwards. 
Forthesia  chrysorrhcea,  L.,  and  the  Bombyx  neustria ,  L.,  become  stiff  and 
immovable  after  eating  sprayed  leaves.  They  then  pupate.  Other  insects 
are  enumerated  that  can  be  successfully  combated  with  the  mixture. 
(W.  T.  S.) 

474.  Geeen,  W.  J.  Treatment  of  raspberry  anthracnose.  Bull.  Ohio  Agric.  Ex.  Sta., 

2nd  ser.,  vol.  4,  No.  6,  Columbus,  Oct.,  1891,  pp.  119-121.  Gives  preliminary 
report  on  treatment  of  raspberry  anthracnose  with  weak  Bordeaux  mixture 
(copper  sulphate  4  lbs.,  lime  4  lbs.,  water  50  gallons) ;  thinks  results  are 
encouraging,  though  not  to  be  considered  conclusive  before  a  second  season. 
(D.  G.F.) 

475.  Halsted,  B.  D.  Are  fungicides  abused?  Garden  and  Forest,  vol.  4  No.  178,  New 

York,  July  29,  1891,  p.  359,  \  col.  Points  out  the  imaginary  character  of  any 
danger  from  proper  use  of  fungicides.  Replies  to  Dr.  Hoskins’s  objection  by 
statement  that  fungicides  do  not  contain  arsenic.  (D.  G.  F.) 

476.  Halstead,  B.  D.  The  cranbery  scald.  Garden  and  Forest,  vol.  4,  No.  193, 

Nov.  4, 1891,  p.  524.  Remarks  on  the  unusual  abundance  of  the  scald  in  New 
Jersey  bogs,  and  ineffectual  use  of  ordinary  fungicides  in  its  prevention. 
Recommends  covering  the  bogs  with  thick  layer  of  sand.  (D.  G.  F. ) 

477.  Hickman,  J.  F.  Treatment  of  seed  to  destroy  smut  germs.  Bull.  Ohio  Agric.  Ex. 

Sta.,  2nd  ser.,  vol.  4,  No.  4,  Columbus,  Aug.  25,  1891,  pp.  84-88.  Gives  results 
of  treatment  of  wheat  for  stinking  smut  or  bunt,  using  various  strength  of 
copper  sulphate  and  hot  water  at  varying  temperature,  after  Jensen.  Finds 
the  best  result  obtained  from  use  of  hot-water  treatment  at  temperature  of 
132°  to  136°  F.  and  140°  to  144°  F.  In  5,000  heads  from  untreated  portion, 
38  smutted  heads  were  found,  while  in  5,000  from  portions  treated  with  hot 
water  as  above  none  were  found.  Finds  no  injury  to  grains  from  treatment 
with  copper  sulphate  4  oz.  per  12  gallons  of  water.  (D.  G.  F. ) 

478.  High,  Geo.  M.  Spraying  grapes  with  eau  celeste.  Cult,  and  Country  Gent.,  vol. 

56,  Albany,  Jan.  29, 1891,  pp.  88-89,  ^col.  Notes  successful  use  of  eau  celeste 
in  prevention  of  grape  diseases  at  Middle  Bass  Island,  Lake  Erie.  Places, 
ratio  of  yield  of  sprayed  to  unsprayed  as  2\  to  3  tons  to  1  ton  orless.  Reports 
£00  acres  as  being  sprayed  with  solution  and  gives  account  of  analysis  made 
of  grapes  sprayed,  showing  only  trace  of  copper  on  clusters  sprayed  4  times. 
(D.F.  G.) 

479.  [Hunn,  C.  E.]  Gooseberry  mildew — how  prevented.  Bull.  N.  Y.  Agric.  Ex.  Sta., 

new  ser.,  No.  36,  Geneva,  Sept.,  1891,  pp.  645-646.  Gives  results  of  success- 
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ful  treatments  of  powdery  mildew  witli  potassium  sulphide,  £  oz.  to  a  gal¬ 
lon  of  water.  (D.  G.  F.) 

480.  Jones,  L.  R.  Black  knot  of  plum  and  cherry.  Fourth  Ann.  Rept.  Vt.  State  Agric. 

Exper.  Sta.,  Burlington,  1890,  p.  141.  Recommends  cutting  out  and  burning 
all  knots  as  remedy;  also  advocates  State  legislation  against  disease.  (D. 
G.  F.) 

481.  Jones,  L.  R.  Potato  blight  and  rot.  Bull. Vermont  State  Ex.  Sta.,  No.  24,  Burling¬ 

ton,  May,  1891,  pp.  19-32,1  diagram.  Records  results  of  an  experiment  in  the 
treatment  of  Pliytophthora  infestans  by  use  of  Bordeaux  mixture.  Shows  that 
a  single  application  of  the  mixture,  Aug.  18,  after  first  appearance  of  the  dis¬ 
ease,  reduced  the  amount  of  rotten  tubers  tol5.3  per  cent;  two  treatments, 
Aug.  18  and  Sept.  16  reduced  the  amount  to  9.7  per  cent,  as  opposed  to  53  per 
cent  in  the  untreated  portion  of  the  field.  Gives  cost  of  the  mixture  and 
description  for  application.  Records  negative  experiment  of  attempt  to  disin¬ 
fect  tubers  already  affected.  Concludes  that  tubers  soaked  in  copper  sulphate 
were  more  or  less  injured,  as  were  also  tubers  soaked  in  warm  water  or  in  a 
moist  oven,  while  plants  from  tubers  heated  to  106°-108°  F.  in  dry  oven  for  6 
to  24  hours  were  on  an  average  larger  thau  plants  from  untreated  tubers. 
Gives  data  showing  that  the  dry  rot  appears  more  commonly  at  stem  than 
at  seed  end  of  tuber.  (D.  G.  F.)  (See  also  4th  Rept.  Vt.  Agric.  Ex.  Sta., 
Burlington,  1890,  pp.  131-136.) 

482.  Kellerman,  W.  A.  Com  smut.  Bull.  Kansas  State  Agric.  Ex.  Sta.,  Bot.  Dept., 

No.  23,  Manhattan,  Aug.,  1891,  pp.  101-104.  Gives  results  of  hothouse  and 
field  experiment  to  determine  the  possibility  of  artificially  infecting  young  corn 
plants  with  smut  from  sorghum  (  Ustilago  Beiliana )  and  also  with  corn  smut 
(  Ustilago  zea-mays),  which  proved  entirely  negative.  Spraying  experiments  us¬ 
ing  Bordeaux  mixture,  iron  chloride,  and  potassium  sulphide,  did  not  prove  ef¬ 
fective  in  the  prevention  of  the  smut.  (D.  G.  F.) 

483.  Kellerman,  W.  A.  Second  report  on  fungicides  for  stinking  smut  of  wheat.  Bull. 

Kansas  State  Coll.  Agric.  Ex.  Sta.,  Bot.  Dept.,  No.  21,  Aug.,  1891,  pp.  47-72,  pi. 
1.  Records  second  series  of  experiments  in  prevention  of  the  stinking  smut 
by  the  use  of  fungicides  in  treatment  of  seed  wheat.  Calls  attention 
to  discrepancy  between  Jensen’s  experiments  and  Kansas  experiments, 
explaining  it  partially  by  discovery  of  inaccuray  in  thermometer  used 
by  the  author,  and  thinks  further  the  difference  in  estimation  of  smut 
may  aid  in  the  explanation.  Discusses  the  extra  increase  in  yield 
caused  by  the  treatments  and  gives  results  from  treatment  of  seed  for  93  plats 
with  94  controls.  Finds  18  of  the  treatments  destroyed  all  the  smut  and 
gave  a  yield  of  grain  greater  than  the  average  of  the  two  adjacent  untreated 
plats,  29  of  the  treatments  decreased  amount  of  smut  to  less  than  1  per  cent 
and  gave  yield  larger  than  average  of  the  two  untreated  plats,  while  27  of  the 
treatments  injured  the  seed  and  2  entirely  killed  it.  Concludes  with  direc¬ 
tions  for  use  of  the  Jensen  liot-water  method,  which  consists  in  immersing 
seed  wheat  in  water  at  131°  F.  for  15  minutes.  (D.  G.  F.) 

484.  Kellerman,  W.  A.  Smut  of  oats  in  1891.  Bull.  Kansas  State  Agric.  Coll.  Ex.  Sta., 

Bot.  Dept.  No.  22,  August,  1891,  pp.  73-81.  Estimates  the  amount  of  smut 
in  vicinity  of  Manhattan,  Kans.,  as  varying  from  3.2  to  7.92  per  cent,  in 
1891.  Gives  results  of  series  of  experiments  to  test  efficacy  of  immersing 
seed  in  various  strengths  of  solution  of  potassium  sulphide  for  various 
periods  of  time  as  preventive  of  the  smut.  Also  test  of  use  of  flowers  of 
sulphur.  Shows  great  efficacy  of  potassium  sulphide,  recommending  for¬ 
mula  of  1  pound  sulphide  in  20  gallons  of  water,  seed  to  be  immersed  24 
hours;  or  2  pounds  sulphide  in  20  gallons  water,  seed  to  be  immersed  only  8 
to  12  hours.  To  determine  more  accurately  the  extra  increase,  i.  e.  the 
increase  above  that  equal  to  the  amount  destroyed  by  the  smut,  five  differ- 
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ont  treatments  of  liot  water  and  one  of  potassium  sulphide  repeated 
in  six  different  plats  were  made.  The  results  show  an  average  extra  increase 
of  treated  over  untreated  of  at  least  double  the  amount  of  that  destroyed 
by  smut  in  the  untreated  plats.  (D.  G.  F.) 

485.  Keller  man,  W.  A.  Smuts  of  sorghum.  Bull  Kansas  State  Agric.  Coll.  Ex.  Sta., 

Bot.  Dept.,  No.  23,  Aug.,  1891,  pp.  95-101,  pi.  3.  Distinguishes  two  species 
of  sorghum  smut  in  Kansas:  Grain  smut  (  Ustilago  sorghi  (Link?)  Passerini) 
and  head  smut  ( Ustilago  Reiliana,  Kuhn),  giving  distribution  in  United 
States  as  far  as  known.  Records  series  of  experiments  in  greenhouse,  prov¬ 
ing  possibility  of  infection  of  sorghum  plants  by  infection  of  seed  with 
spores,  and  series  of  field  experiments  with  fungicides,  which  gave  contra¬ 
dictory  results.  (D.  G.  F.) 

486.  Kellerman,  W.  A.  Spraying  to  prevent  wheat  rust.  Bull,  Kansas  State  Agric. 

Ex.  Sta.,  Bot.  Dept.,  No.  22,  Aug.,  1891,  pp.  90-93.  Gives  result  of  experiment 
with  several  varieties  of  wheat,  barley,  and  oats  to  ascertain  the  value  of 
sulphur,  potassium  sulphide,  iron  chloride,  and  the  Bordeaux  mixture  as 
fungicides  in  jn'evention  of  the  rust.  Finds,  although  the  attack  of  the  rust 
was  a  violent  one,  none  of  the  treatments  prevented  the  disease  perceptibly, 
Bordeaux  mixture  possibly  excepted,  as  giving  slightly  beneficial  results. 
(D.  G.  F.) 

487.  Kellerman,  W.  A.  Test  of  fungicides  to  prevent  loose  smut  of  wheat.  Bull. 

Kansas  State  Agric.  Coll.  Ex.  Sta.,  Bot.  Dept.,  No.  22,  Aug.,  1891,  pp.  81-90. 
Reports  amount  of  loose  smut  of  wheat  on  college  farm  in  1891  as  ranging 
from  0  per  cent  to  16  per  cent.  Gives  entirely  negative  results  of  use  of  fol¬ 
lowing  chemicals  as  fungicides  in  its  prevention :  Bordeaux  mixture,  eau 
cdleste,  potassium  bichromate,  copper  nitrate,  copper  sulphate,  copper 
chloride,  mercuric  chloride,  WarcFs  seed  manure,  and  hot  water;  109  plats 
in  experiment.  (D.  G.  F.) 

488.  Kilgore,  B.  W.  Combination  of  arsenites  with  fungicides.  Bull.  North  Carolina 

Agric.  Ex.  Sta.,  No.  77  b,  Technical  No.  2,  Raleigh,  July  1, 1891,  pp.  8-11.  Gives 
analyses  showing  amount  of  soluble  arsenic  (As^Oj)  in  arsenical  mixtures 
having  in  solution  copperas,  copper  sulphate,  and  iron  chloride.  Finds  the 
injury  to  the  leaves  is  in  direct  proportion  to  the  amount  of  soluble  arsenic 
present  in  the  mixtures  and  that  this  amount  is  increased  by  the  mixing  of 
the  above  substances  with  white  arsenic,  Paris  green,  or  London  purple. 
Shows  entire  absence  of  soluble  arsenic  in  mixtures  of  Paris  green  or  Lon¬ 
don  purple  with  Bordeaux  mixture  and  records  no  ill  effects  to  leaves  of  fig, 
grape,  mulberry,  blackberry,  peach,  pear,  and  apple  from  the  application  of 
these  mixtures.  Proportion,  1  pound  of  arsenite  to  100  gallons  of  mixture. 
Shows  great  power  of  ammonia  and  sodium  carbonate  as  solvents  of  arsen¬ 
ites  and  warns  against  use  of  eau  celeste  with  arsenites.  (D.  G.  F.  ) 

489.  Kinney,  L.  F.  The  downy  mildew  of  the  potato  blight.  The  Bordeaux  mixture  as  a 

preventive  of  the  potato  blight,  experiments  with,  at  this  station.  3d  Ann.  Rept. 
R.  I.  Agric.  Ex.  Sta.,  Part  II,  Providence,  Jan.,  1891,  pp.  137-152  pi.  4.  After 
giving  description  of  disease,  copying  Scribner,  records  results  of  field  ex¬ 
periment  in  its  treatment.  The  experiment  was  made  in  field  of  30  dif¬ 
ferent  varieties  of  potatoes,  and  careful  estimates  of  number  and  weight  of 
tubers  from  vines  sprayed  and  not  sprayed  with  Bordeaux  mixture,  formula 
b,  show  that  late  potatoes  were  much  more  benefited  by  spraying  than  were 
early  varieties.  Concludes  yield  of  merchantable  tubers  was  increased  9.9 
per  cent  by  spraying  three  times  with  Bordeaux  mixture,  duo  to  increase  in 
size  of  tubers ;  that  percentage  of  rotted  tubers  was  150  per  cent  greater  in  un¬ 
treated  than  treated  vines;  that  the  yield  of  merchantable  potatoes  was  in¬ 
creased  34.5  per  cent  by  live  sprayings  and  the  rot  decreased, when  correction 
lor  varieties  is  made, by  253.3  per  cent  in  number  of  affected  tubers.  (D.  G.  F. ) 
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490.  [?  Masters,  M.  T.]  American  blight  and  canker.  Gard.  Chron.,  3d.  ser.,  vol.  9, 

London,  p.  114,  £  col.  Gives  a  formula  for  a  remedy  for  this  disease  made 
up  of  lime,  sulphur,  soap,  paraffin,  boiled  oil,  and  nux  vomica.  (M.  B.  W.) 

491.  [?  Masters,  M.  T.]  Apple  scab.  Gard.  Chron.,  3d  ser.,  vol.  9, May  30,  1891,  p. 

677,  £  col.  Note  on  treatment  taken  from  Bulletin  No.  10,  Central  Expt.  Farm, 
Dept,  of  Agriculture,  Ottawa,  Canada.  (M.  B.  W. ) 

492.  [?  Masters,  M.  T.]  Bouillie  bordelaise  and  French  wines.  Gard.  Cliron.,  3d  ser., 

vol.  9,  May  16,  1891,  p.  621,  £  col.  Refers  to  report  of  British  consul  at  Bor¬ 
deaux,  relating  to  analyses  recently  made  by  the  Agricricultural  Society  of 
Gironde  of  wines  made  from  grapes  treated  with  Bordeaux  mixture,  show¬ 
ing  them  to  be  quite  innocuous.  (D.  G.  F.) 

493.  [?  Masters,  M.  T.]  Carbonate  of  copper.  Gard.  Cliron.,  3d  ser.,  vol.  9,  May  30, 

1891,  p.  677,  6  lines.  Directions  for  making  with  copper  sulphate  apd  sodium 
carbonate.  (M.  B.W.) 

494.  [?  Masters,  M.  T.]  Copper  compounds  for  plant  disease.  Gard.  Chron.,  3d  ser., 

vol.  10,  Aug.  15,  1891,  p.  196,  £  col.  Notices  their  growing  importance  in 
horticulture,  and  the  use  of  Bordeaux  mixture  to  prevent  Peronospora  Schachtii 
on  the  sugar  beet.  (M.  B.W.) 

495.  [f  Masters,  M.  T.]  Copper  sulphate  as  a  fungicide.  Gard.  Chron.,  3d  ser.,  vol. 

9,  May  30, 1891  p.  678,  i  col.  Quotes  from  Burrill,  of  the  Ill.  Agric.  Expt.  Sta., 
that  the  copper  compounds  are  efficient  remedies  for  many  plant  diseases. 
(M.  B.  W.) 

496.  [?  Masters,  M.  T.]  Gooseberry  mildew,  how  prevented.-  Gard.  Chron.,  3d  ser., 

vol.  9,  June  6, 1891,  p.  708,  £  col.  Notes  the  successful  treatment  of  this  disease 
at  the  New  York  Agric.  Expt.  Sta.,  Geneva,  with  potassium  sulphide.  (M. 
B.W.) 

497.  [?  Masters,  M.  T.]  Lime  as  a  preservative  for  potatoes  and  fruit.  Gard.  Chron., 

3d  ser.,  vol.  10,  Oct.  17,  1891,  p.  460,  £  col.  States  that  M.  Montclair  success¬ 
fully  preserved  fruits  and  potatoes  from  decay  by  the  use  of  lime.  (M.  B.  W.) 

498.  [?  Masters,  M.  T.]  Mildew.  Gard.  Cliron.,  3d  ser.,  vol.  9,  June  6,  1891,  p.  708, 

£  col.  Review  of  circular  by  B.  T.  Galloway;  states  that  10,000,000  young- 
fruit  trees  will  be  treated  this  year.  (M.  B.  W.) 

499.  [?  Masters,  M.  T.]  Peach  blister.  Gard.  Chron.,  3d  ser.,  vol.  10,  Oct.  24, 1891, 

p.  491,  4  lines.  M.  de  la  Bastie,  president  of  the  Pomological  Society  ot 
France,  is  said  to  have  prevented  this  by  the  use  of  sulphate  of  copper.  (M. 
B.W.) 

500.  [f  Masters,  M.  T.]  Potato  disease  and  the  Bordeaux  mixture.  Gard.  Chron.,  3d 

ser.,  vol.  10,  Nov.  21, 1891,  p.  617,  £  col.  Note  stating  that  the  treatment  by  this 
means  was  reported  successful  to  the  U.  S.  Dept,  ot  Agriculture.  (M.  B.  W  .) 

501.  [?  Masters,  M.  T.]  Potato  experiments.  Gard.  Cliron.,  3d  ser.,  vol.  10,  Aug.  1, 

1891,  p.  137,  i  col.  Notes  the  fact  that  the  Royal  Agric.  Soc.  is  carrying  on  ex¬ 
periments  with  sulphate  of  copper  to  prevent  disease  of  potatoes.  (M.  B.  W.) 

502.  [?  Masters,  M.T.]  Sulphate  of  copper  and  potato  disease.  Gard.  Chron.,  3d  ser., 

vol.  9,  May  2,  1891,  p.  561,  £  col.  Says  that  there  is  no  question  of  its  effi¬ 
ciency  and  notes  successful  experiments  at  the  Conn.  Agric.  Expt.  Sta.  (M. 
B.W.) 

503.  [  ?  Masters,  M.  T.]  The  destruction  of  blight  on  plum  trees.  Gard.  Chron.,  3d  ser., 

vol.  10,  Nov.  21,  1891,  p.  618,  £  col.  Gives  formula  fora  mixture  to  spray  on 
plum  trees  “to  destroy  blight  and  insect  pests  generally.  ”  (M.  B.  W.) 

504.  [?  Masters,  M.  T.]  The  potato  disease.  Gard.  Chron.,  3d  ser.,  vol.  10,  July  4, 

1891,  p.  14,  1£  cols.  A  warning  to  potato-growers  to  be  ready  to  combat  the 
disease  on  its  first  appearance.  Recommends  Bordeaux  mixture  and  other 
fungicides.  (M.  B.  W.) 

505.  [?  Masters,  M.  T.]  The  potato  disease.  Gard.  Cliron.,  3d  ser.,  vol.  10,  July  11, 

1891,  p.  47,  £  col.  Recommends  for  treatment  Tait’s  anti-blight,  a  dry  pow¬ 
der.  (M.  B.W.) 

16788— No.  2 - 8 


174 


506.  [?  Masters,  M.  T.]  The  potato  disease.  Gard.  Cliron.,  3d  ser.,  vol.  10,  Oct.  24, 

1891,  p.  490,  |  col.  States  that  tubers  of  potatoes  whose  foliage  had  been 
treated  with  copper  were  submitted  to  chemical  analysis,  and  less  than  one- 
liundredth  grain  of  copper  per  pound  wa  s  found,  the  same  as  in  the  untreated. 
(M.  B.  W.) 

507.  McCarthy,  Gerald.  Plant  diseases  and  how  to  combat  them.  Bull.  North  Caro¬ 

lina  Agric.  Ex.  Sta.,  No.  76,  Raleigh,  Mar. ,*1891,  pp.  20.  Gives  popular 
review  of  what  fungi  are,  general  means  of  prevention,  sanitary,  etc.  Gives 
formulae  of  fungicides,  pointing  to  error  in  translating  value  ot  hectoliter  of 
the  French  into  22  gall.  English  measure,  instead  of  26|  gall.  U.  S.  standard. 
Following  mixtures  described :  Simple  solution  of  copper  sulphate,  simple 
solution  iron  sulphate,  Bordeaux  mixture,  modified  eau  c61este,  Burgundy 
mixture  modified  (cop.  sulphate,  2^  lbs. ;  sodium  carbonate,  3£  lbs. ;  hard  soap, 
one-lialf  lb.,  water,  22  gallons),  ammoniacal  solution,  NessleFs  powder  (cop. 
sulphate,  1  lb. ;  air-slaked  lime,  2  lbs. ;  road  dust  or  gypsum,  10  lbs. ;  water,  1 
gallon).  Discusses  spraying  machinery,  protection  afforded  by  wooden 
covering  to  trellises,  and  the  diseases  of  black  rot  ( Lcestadia  Bidwellii),  mildew 
(Peronosporaviticola),  anthracnose  ( Spliaceloma  ampelinum),  black  knot  ( Plow - 
rigktia  morbosa),  peach  rot  ( Monilia  fructigena),  apple  scab  ( Fusicladium  den - 
driticum),  pear-leaf  blight  ( Entomosporium  maculatum),  pear  fire-blight,  peach 
yellows,  potato  blight  (Phytoplithora  infestans),  rust  of  cereals  ( Puccini  a 
graminis),  smut  of  small  grains  ( Tilletia  fcetens  and  Ustilago  segetum),  corn 
smut  ( Ustilago  maydis )  ergot  (Claviceps  purpurea).  (D.  G.  F.) 

508.  McCarthy,  Gerald.  Spraying,  its  value  and  danger.  Cult,  and  Country  Gent., 

vol.  56,  No.  2000,  Albany,  June  11, 1891,  p.  477,  2  cols.  Southern  Planter,  52d 
year,  Richmond,  Aug.,  1891,  p.  430.  Notice  of  paper  on  “copper  salts,  a  pos¬ 
sible  source  of  danger”  published  in  Agric.  Science,  vol.  5,  June,  1891,  pp. 
156-158.  See  No.  295.  (D.  G.  F.) 

509.  Pammel,  L.  H.  Treatment  of  fungus  diseases.  Bull.  Iowa  Agric.  Ex.  Sta.,  No.  13 

[Ames],  Des  Moines,  May,  1891,  pp.  31-51,  figs.  22.  Summarizes  work  upon 
treatment  of  black  rot  of  grapes  and  pear  leaf-bliglit;  gives  formulae  and 
cost  of  fungicides;  apparatus  for  their  application.  Reports  the  failure  of 
two  sprayings  of  Bordeaux  mixture  and  one  of  ammoniacal  solution  to  pre¬ 
vent  the  apple  rust  ( Bcestelia )  and  also  the  negative  results  from  an  experiment 
in  the  treatment  of  plum  rust.  Septoria  ribis  and  Ccrcospora  angulata  more 
or  less  successfully  treated  with  one  spraying  of  Bordeaux  and  two  of  am¬ 
moniacal  solution.  Gives  results  of  an  experiment  in  the  use  of  Bordeaux 
mixture  and  ammoniacal  solution  in  the  treatment  of  Cylindrosporium  padi, 
Karsten  (spot  disease  of  cherry.)  Brief  instructions  as  to  the  treatment  of 
apple  scab,  strawberry  leaf-blight,  spot  disease  of  the  cherry  and  plum,  pear 
leaf-bliglit,  spot  disease  of  currants,  and  potato  rot.  (D.  G.  F.) 

510.  Pearson,  A.  W.  Copper  salts  and  vegetation.  Garden  and  Forest,  vol.  4,  No.  191, 

New  York,  Oct.  21, 1891,  pp.  498-500,  li  cols.  Shows  danger  of  excessive  use  of 
copper  salts  as  fungicides,  giving  results  of  treatment  of  Peacliblow  potatoes 
continuously  with  Bordeaux  mixture.  Finds  in  treatment  of  corn  with  cop¬ 
per  sulphate,  of  potato  seed  with  Bordeaux  mixture,  and  sweet  potatoes  in 
the  hotbed  that  their  germination  was  seriously  retarded.  Sweet  potatoes 
planted  in  hotbeds  following  seed  previously  treated  with  Bordeaux  mixture 
failed  to  sprout.  Thinks  the  surface-feeding  plants,  weeds,  etc.,  in  treated 
vineyards  have  been  affected  by  the  use  of  the  copper  fungicides.  (D.  G.F.) 

511.  Periam,  Jonathan.  Strawberry  leaf-blight  fungus.  Prairie  Farmer,  vol.  63,  No. 

36,  Chicago,  September  5,  1891,  p.  566,  one-half  col.,  fig.  1.  Gives  popular 
extract  from  Bull.  Ky.  Agric.  Ex.  Sta.  See  No.  197.  (D.  G.  F.) 

512.  Petermann,  M.  Treatment  of  potato  disease.  Agriculture  Science,  vol.  5,  No.  7, 

J uly,  1891,  pp.  182-183.  Reviewed  from  J our.  d* Agric.  prat.,  vol.  55,  Bruxelles, 
Jan.,  1891,  pp.  499-501.  Shows  effectiveness  of  Bordeaux  mixture  (50  kilos 
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of  cryst.  copper  sulphate,  25  kilos  of  lime,  and  25  hectoliters  of  water)  and 
mixture  of  iron  sulphate  and  lime  (50  kilos  iron  sulphate,  25  kilos  of  lime, 
25  hectoliters  of  water)  in  treating  Phytophthora  infestans.  The  Bordeaux 
mixture  gave  the  most  satisfactory  results,  and  the  author  feels  warranted 
in  recommending  provisionally  the  use  of  the  mixture  immediately  upon 
appearance  of  the  disease.  An  analysis  of  soil  and  plant  sprayed  June  21, 
made  Aug.  4,  gave  no  signs  of  copper.  (D.  G.  F.) 

513.  Plowright,  C.  B.  Bordeaux  mixture  and  the  potato  disease.  Gard.  Chron.,  3d 
ser.,  vol.  10,  No.  256,  London,  Nov.  21,  1891,  pp.  609-610,  11  cols.  Describes 
the  experiment  of  Mr.  R.  Brown,  of  Donagmore,  Tyrone,  in  which  he  disease 
was  successfully  treated.  (M.  B.  W.) 

5  £4.  Plowright,  C.  B.  Messrs.  Sutton  &  Sons’  experiments  with  Bordeaux  mixture. 
Gard.  Chron.,  3d  ser.,  No.  253,  vol.  10„  Oct.  23,  1891,  p.  523,  two-thirds  col. 
States  that  these  experiments  in  treatment  ot  potato  blight  were  unsuc¬ 
cessful  and  were  opposed  to  the  reports  from  all  countries,  and  asks  the 
question  “why ?  ”  (M.  B.  W. ) 

515.  Plowright,  C.  B:  The  Bordeaux  mixture;  some  experiments  on  the  preparation  and 

effects  on  vegetation  of  the  Bordeaux  mixture.  Gard.  Chron.,  3d  ser.,  vol.  10, 
No.  255,  Nov.  14,  1891,  p.  593,  11  cols.  Shows  the  necessity  of  having  a  good 
quality  of  fresh  lime  to  decompose  all  the  copper  sulphate.  (M.  B.  W .) 

516.  Powell,  Geo.  T.  The  scare  about  sprayed  grapes.  Cult,  and  Country  Gent., 

vol.  56,  No.  2020,  Albany,  Oct.  15,  1891,  p.  836,  1  col.  Refers  to  hasty  action 
of  New  York  City  hoard  of  health  in  condemning  grapes  sprayed  with  the 
Bordeaux  mixture.  Thinks  condemnation  was  not  warranted.  (D.  G.  F.) 

517.  Scovell,  M.  A.  and  Peter,  A.  M.  Smut.  First  Ann.  Rept.  Ivy.  Agric.  Ex.  Sta., 

Frankfort,  1890,  p.  126.  Reports  prevention  of  smut  by  treating  wheat  with 
copper  sulphate,  10  pounds  of  sulphate  to  8  gallous  of  water.  Seed  wheat 
was  immersed  in  solution  and  spread  on  hoards  to  dry.  Treatment  reported 
entirely  successful.  (D.  G.  F.) 

518.  Scribner,  F.  L.  Does  it  pay  to  combat  plant  diseases  by  spraying  1  Orchard  and  Gar¬ 

den,  vol.  13,  Little  Silver,  N.  J.,  Nov.,  1891,  p.  185,  £  col.  Cites  two  instances 
of  successful  use  of  Bordeaux  mixture,  one  in  which  203  vines  were  sprayed 
8  times  to  prevent  rot,  at  a  total  cost  of  $6.51,  saving  $32.40  worth  ot  grapes; 
and  a  second  in  which  8,450  vines  were  treated  7  times  and  the  estimated 
profit  shown  by  control  vines  were  $1,800.  (D.  G.  F.) 

519.  [Sorauer,  Paul.]  Sulphosteatite  cuprique  (Kupfervitriol-Speckstein).  Zeitsclir. 

fiir  Pflanzenkrankheiten,  Bd.  1,  heft.  1,  Stuttgart,  1891,  p.  49-50.  Notice  of  a 
circular  of  Jean  Souheur  in  Antwerp  on  the  cupric  sulphosteatite  which  ho 
introduced  in  1890,  said  to  stick  very  well.  Gives  account  of  methods  ol 
applying  to  grapes,  tomatoes,  and  potatoes.  (W.  T.  S.) 

520.  Staiil,  J.  M.  Bordeaux  mixture  for  pear  leaf-blight.  Cult,  and  Country  Gent. 

61st  year,  Albany,  Dec.  31, 1891,  p.  1054,  If  cols.  Advocates  use  of  Bordeaux 
mixture  as  cure  for  pear  leaf-blight.  Quotes  from  various  letters  giving 
good  results  in  its  use.  Gives  method  adopted.  (J.  F.  J.) 

521.  Summey,  Elmer  E.  Shall  we  protect  our  apple  crop  1  Cult,  and  Country  Gent., 

61st  year,  No.  1998,  Albany,  May  14,  1891,  pp.  396-397,  2  cols.,  figs.  2.  De¬ 
scribes  methods  of  spraying  orchards  recommended  by  the  Department  of 
Agriculture  and  others  to  prevent  the  apple  scab;  figures  pump  and  bam¬ 
boo  lance.  (D.  G.  F.) 

522.  Van  Slyke,  L.  L.  Fungicide  analysis  and  valuation.  Cult,  and  Country  Gent.,  61st 

year,  No.  2006,  Albany,  July  9, 1891,  p.  556,  2  cols.  Gives  analyses  of  commer¬ 
cial  copper  sulphate,  copper  carbonate,  and  Powell’s  “  Copperdine.”-  Shows 
samples  of  copper  sulphate  from  the  Nichols  Chemical  Company,  New  J  ork, 
contained  99.6  per  cent  of  copper  sulphate  and  samples  from  various  other 
sources  contained  from  98.6  to  98.1  per  cent  of  sulphate.  1  inds  in  one 
sample  sent  from  West  Park,  New  York  a  considerable  quantity  of  free 
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sulphuric  acid.  Finds  samples  of  copper  carbonate  to  contain  from  62.79 
percent  to  88.1  per  cent.  Shows  Powell's  “  Copperdine,”  both  dry  and  liquid, 
does  not  contain  the  amount  of  copper  which  it  purports  to.  Gives  simple 
tests  for  purity  of  copper  as  complete  solution  in  water,  nitric  acid,  and 
ammonia.  (D.  G.  F.) 

523.  Vetch,  Robert,  &  Son.  Potato  disease.  Gard.  Chron.,  3d  ser.,  vol.  10,  London, 

Sept.  17,  1891,  p.  314,  £  col.  Reports  successful  treatment  by  copper  com¬ 
pounds.  (M.  B.  W.) 

524.  Washburn,  F.  L.  Practical  work  with  the  codling  moth  and  with  a  combined  in¬ 

secticide  and  fungicide.  Bull.  No.  10,  Oregon  Agric.  Ex.  Sta.,  Portland,  April, 
1891,  pp.  11-13.  Gives  formulae  for  combined  treatment  of  fungi  and  insects. 
(a)  10  pounds  whale  oil  soap  dissolved  in  20  gallons  of  water;  (&)  1  pound 
concentrated  lye,  2  pounds  sulphur,  and  1  gallon  of  water,  heated  until 
thoroughly  mixed  and  dark  brown.  Add  b  to  a  and  then  heat  for  half  an 
hour ;  add  30  gallons  of  water,  and  use  at  a  temperature  of  120°  F.  Gives 
variable  results  obtained  in  experiments  with  above  formula.  No  con¬ 
trol  trees  left  untreated  to  show  actual  difference,  but  author  thinks  the 
absence  of  scab  on  trees  treated  5  times  shows  efficacy  of  solution  as  a 
fungicide.  (D.  G.  F.) 

525.  White,  J.  M.  [Remarks  on  spraying.]  Rept.  N.  J.  State  Board  Agric.,  vol.  18, 

Trenton,  1891,  pp.  102-104.  Gives  experience  in  spraying  for  prevention  of 
fungous  diseases  and  for  destroying  insects.  Advocates  using  fungicides 
and  insecticides  together.  (J.  F.  J.) 

526.  Willis,  J.  J.  Prevention  of  apple  scab.  Gard.  Chron.,  3d  ser.,  vol.  9,  No.  214 

London  Jan.  31,  1891,  pp.  149-150,  1£  col.  Review  of  article  by  E.  S.  Goff  in 
7tli  Ann.  Rep.  of  the  Agric.  Expt.  Sta.  of  the  Univ.  of  Wisconsin.  (M.  B.  W.) 

(See  also  Nos.  335,  341,  342,  347,  348,  349,  350,  353,  363,  365,  366,  367,  382,  385, 
395,  405,  406,  409,  410,  411,  414,  415,  416,  422,  423,  425,  426,  432,  433,  434,  436, 438, 
443,  449,  542,  and  560.) 

E. — PHYSIOLOGY,  BIOLOGY,  AND  GEOGRAPHICAL  DISTRIBUTION. 

527.  Beyerinck,  W.  Sur  l’aliment  photogene  et  Paliment plastique  des bacteries lumineuse. 

Arch.  Neerlandaises,  vol.  24,  4me  et  5me  livr.,  Haarlem,  1891,  pp.  369-442,  fig.  1. 
An  important  physiological  paper.  The  following  topics  are  discussed: 

(1)  A  glance  at  the  species  of  phosphorescent  bacteria  known  thus  far; 

(2)  methods  of  research;  (3)  special  precautions;  (4)  the  general  conditions 
of  nutrition ;  (5)  plastic  equivalents  among  microbes  with  carbonized  pep¬ 
tone;  (6)  phenomena  of  extinction  caused  by  photogenic  food;  (7)  photogenic 
foods  and  plastic  foods  of  Photobacterium phosphorescens.  Inactive  and  anti¬ 
septic  matters ;  effect  of  different  substances  out  he  luminosity  and  growth 
Ph.  phosphorescens  ;  (8)  nutrition  of  Ph.  indicum  and  Pli.  luminosum ;  (9) 
theory  of  the  luminous  function;  (10)  does  the  light  of  the  bacteria  possess 
any  biologic  significance  ?  (11)  applications  to  the  study  of  enzymes.  (E. 
F.S.) 

52§.  Bourquelot,  Em.  Matieres  sucrees  contenues  dans  les  Champignons.  5.  Genres  Can- 
tharellus,  Ad.,  Russula,  Pers.,  et  Hygrophorus,  Fr.  Bull.  Soc.  Mycol.,  France,  vol. 
7,  No.  1,  Paris,  Mar.  31,  1891,  pp.  50-52.  6.  Ascomycetes.  Ibid.,  No.  2,  June 

30, 1891,  pp.  121-123.  Genre  Agaricus,  Linne  (2e  ser.).  Ibid.,  No.  3,  Sept.  30, 1891, 
pp.  183-192.  Notes  the  presence  of  mannite  in  Cantharellus  tubceformis  (Bull.) — 
young ;  Cantharellus  cibarius,  Fr. — dried ;  Russula  Queletii,  Fr. — young,  adult ; 
Russula cyanoxantha, (Scliaeff. ) — adult,  dried ;  Russula adusta,  (Pers. ) — young ; 
Russula  nigricans,  (Bull.) — dried;  Hygrophorus  hypothejus,  Fr. — young,  adult; 
Hygrophorus  cossus,  (Sowerb.) — young;  and  the  presence  of  trehalose  in 
Hygrophorus  hypothejus,  Fr. — young.  In  No.  2,  pp.  183-192  notes  presence 
of  mannite  in  Bulgaria  inquinans  (Pers.) — young;  Peziza  ochracea,  Bond — • 
adult;  Peziza  venosa  (Pers.) — adult;  Acetabula  vulgaris  (Fr.) — young,  adult, 
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dried;  Morchella  semilxbera  (DC.) — adult;  Elaphomyees  yranulatus  (Fr.) — 
adult;  Xylaria  poly  morph  a  (Pers.) — dried.  In  No.  3,  pp.  183-192  notes  man- 
nite  in  Psalliota  sylvicola,  Vitt. — young;  Entoloma  sinuatnm ,  Fr. — adult;  Col¬ 
lybia  fu  sipes,  Bull. — adult  and  dry;  Collybia  dry ophila,  Bull. — adult;  Clitocybe 
socialis,  DC. — young;  Trickoloma  terreum,  Soli  a  off. — adult;  Armillaria  mellea , 
FI. — young  and  adult.  Trehalose  was  found  in  Hyplioloma  lachrymabundum, 
Fr. — young;  Pholiota  mutabilis,  Scliaeff. — young  and  adult;  Hebeloma  elalum, 
Batscli. — dry;  Pholiota  erebia,  Fr. — young;  Pholiota  togularis,  Bull. — young; 
Collybia  fusipes,  Bull. — young  and  adult;  Collybia  dryophila,  Bull. — adult; 
Clitocybe  laccata,  Scop. — young;  Clitocybe  inf undibiliformis,  Scliaeff. — young; 
Trickoloma  russula,  Scliaeff. — young.  (E.  A.  S.) 

529.  Bourquelot,  Em.  Sur  la  presence  de  l’amidon  dans  un  champignon  appartenant 

a  la  famille  des  Polyporees  le  Boletus  pachypus,  Fr.  Bull,  Soc.  Mycol.,  France, 
vol.  7,  No.  3,  Paris,  September  30,  1891,  pp.  155-157,  The  presence  of  starch 
was  shown  by  its  reaction  with  iodine,  both  in  the  fungus  and  when  extracted 
by  boiling  water,  and  also  by  its  reaction  with  diastase.  The  application 
of  iodine  to  sections  of  the  fungus  shows  that  the  starch  ceases  at  the  pores. 
(E.  A.  S.) 

530.  Bourquelot,  Em.  Sur  la  presence  &  la  disparition  du  trehalose  dansl’Agaric  poivre 

Lactarius  piperatus,  Scop.  Bull.  Soc.  My  col.,  France,  vol.  7,  No.  1,  Paris,  March 
31,  1891,  pp.  5-9.  Shows  the  presence  of  trehalose  and  the  absence  of  man- 
nite  in  fresh,  young  specimens  of  Lactarius  piperatus,  Scop.  When  the  Agaric 
is  either  dried  or  kept  in  a  fresh  state  for  a  few  hours  the  trehalose  disappears 
andmannite  is  found  in  its  place.  When,  however,  the  fungus  is  subjected 
to  the  vapor  of  chloroform  the  trehalose  is  retained.  (E.  A.  S.) 

531.  Bourquelot,  Em.  Sur  la  repartition  des  matieres  sucrees  dans  les  differentes  parties 

du  Cepe  comestible  (Boletus  edulis  Bull.)  Comptes  Rendus,  vol.  113.  Paris, 
Nov.  25,  1891,  pp.  749-751.  After  some  preliminary  observations  the  author 
describes  his  method  of  analysis  and  states  the  grams  per  kilogram  of  sac¬ 
charine  matters  found  in  fresh  tissue  of  the  various  parts  as  follows : 

Stipe.  ( 24.5  )  0.77 

Pileus  Trehalose  <  13.8  Glucose  >  0.71 

Hymenium  (tubes)  ( none.  )  none. 

Identical  results  were  obtained  with  Boletus  aurantiacus,  Bull.  The  analyses 
justify  the  common  practice  among  lovers  of  Boleti  of  throwing  away  the 
tubes  and  explains  the  almost  exclusive  location  of  dipterous  larvae  in  the 
stipe.  In  the  isolation  of  trehalose  there  is  a  double  advantage  in  using 
only  the  stipes.  (1)  the  crystallization  is  easier  and  the  amount  greater  and 
(2)  the  fatty  matter  of  the  spores  is  avoided.  (E.  F.  S.) 

533.  Cobelli,  Ruggero.  Contribuzione  alia  Flora  micologica  della  Valle  Lagarina.  Ver- 

hand.  der  k.  k.  Zool.  botan.  gesell.  in  Wien,  Bd.  41,  ii,  Quartal.  Wien,  July, 
1891,  Abh.  pp.  581-584.  Gives  a  rdsum6  of  the  species  of  fungi  reported  from 
Valle  Lagarina  in  two  previous  lists,  viz:  Ifunghi  della  Valle  Lagarina 
Notizie  preliminary  in  Michelia,  1881,  Patavia  No.  7 ;  and  Elenco  sistematico 
degli  Irneno  — ,  Disco  — ,  Gastero  — ,  Mixomyceti  e  Tuberacei  linora  trovati 
nella  Valle  Lagarina,  in  vn  Publicazione  futta  per  cura  del  civico  Museo  di 
Rovereto.  Roverto,  1885.  Now  adds  53  species,  comprising  Hymenomycetes, 
Discomycetes,  and  Myxomycetes.  In  the  two  first  mentioned  families  spore 
measurements  are  given  of  some  species.  Gives  a  summary  of  the  fungi 
now  known  from  Valle  Lagarina  as  follows:  Hymenomycetes,  445;  Disco¬ 
mycetes,  49 ;  Gastromycetes,  18 ;  Tuberacei,  2 ;  Myxomycetes,  12 ;  total,  526. 
(W.  T.  S.) 

534.  Cooke,  M.  C.  Spore  diffusion  in  Phalloidei.  Grevillea,  vol.  19,  London,  March, 

1891,  pp.  84-86.  Discusses  the  dispersion  of  spores  of  Phaloidei  and  Coprini, 
especially  after  passing  through  the  stomachs  of  insects.  Shows  that  there 
is  no  evidence  that  passage  through  the  insect  is  necessary  for  the  germina¬ 
tion  of  the  spore.  (M.  B.  W.) 
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535*  Delacroix,  G.  Observations  sur  quelques  especes  peu  connues.  Bull.  Soc.  Mycol., 
France,  vol.  7,  No.  2.  Paris,  June  30, 1891,' pp.  111-115.  Notes  the  presence  of 
paraphyses  in  pycnidia  of  Doth icizapopu lea,  Sacc.,  Fusicoccum populinum,  De- 
laer.,  Fusicoccum  complanatum,  I)ela.,  Fusicoccum  pini  (Pr.),  Sacc.,  Stilbospora 
angustata  (Pers.),  Sacc.  Concludes  that  in  a  certain  number  of  pycnidia  or 
spermogonia  the  appearance  of  paraphyses  follows  the  emission  of  spores, 
and  this  is  perhaps  the  first  step  toward  the  development  of  the  pycnidia 
into  the  ascosporous  stage.  Notes  also  the  discovery  of  a  new  fruiting  form 
of  Stephanome  strigosum ,  (Wallr.)  Sacc.,  and  mentions  finding  the  spermo¬ 
gonia  of  Uredo  Mulleri,  Schrcet.  (E.  A.  S.) 

536.  D'Istvanffi,  Dr.  Gy.  Adatok  a  gombdk physiologiai  anatomiajdhoz,  (Etudes  rela¬ 
tives  a  Fanatomie-physiologique  des  champignons)  Term6szetraj zi  Fiizetek, 
vol.  14.  Budapest,  1891  (July  10,  1891),  pp.  52-67  (Fr.  synopsis,  96-106),  pi.  2. 
In  higher  plants  four  systems  of  tissue  are  distinguished — meristematic,  pro¬ 
tective,  nutrient,  and  reproductive.  The  paper  sums  up  the  results  of  an  at¬ 
tempt  to  trace  the  four  systems  in  the  class  of  fungi.  (E.  F.  S.) 

539.  Gaiallard,  A.  Les  hyphopodies  myceliennes  des  Meliola.  Bull.  Soc.  Mycol.  France, 
vol.  7,  No.  2.  Paris,  June  30,  1891,  pp.  99-101.  Describes  the  opposite  and 
alternate  hyphopodies,  and  gives  the  opposite  the  name  of  capitate,  and  the 
alternate  ofmucronate  hyhopodies.  Shows  that  the  former  are  undeveloped 
perithecia,  and  the  latter  mycelial  branches  arrested  in  their  development. 
(E.  A.  S.) 

510.  Girard,  Alfred.  Observations  et  experiences  sur  les  champignons  parasites  de  l’Acri- 
dium  perigrinum.  Comptes  Rend.,  Soc.  Biol.,  new  ser.,  vol.  3,  Paris,  June  25, 
1891,  pp.  493-496.  Notes  the  fungus  described  in  No.  —  as  Polyrhizium 
leptophyci,  also  a  similar  fungus  on  different  parts  of  the  same  insect  and 
having  spores  arranged  as  in  Verticillium.  Suggests  that  this  may  be  another 
form  of  the  first  species,  but  does  not  unite  them,  as  there  is  insufficient  evi¬ 
dence.  Both  are  superficial  fungi.  Finds  a  white  Penicillium,  which  is 
undetermined.  The  author  also  recounts  an  infection  experiment  made  by 
inserting  some  of  the  spores  of  the  Isaria  of  the  white  worm  into  the  larvfe 
of  the  locust.  Both  the  infected  and  the  check  larvae  died,  but  the  dead  bodies 
of  the  former  produced  a  growth  of  the  fungus  when  kept  in  a  moist  place. 
Keeping  the  bodies  moist  is,  however,  necessary  to  the  appearance  of  the 
fungus,  indicating  that  there  is  little  hope  of  utilizing  this  Isaria  or  any  other 
parasite  of  the  same  group  in  combating  the  locusts  of  Algeria.  There  are 
probably  less  chances  of  success  with  Fntomophthora  grylli,  Fresen.  (F.  calop- 
teni,  Bessey),  as  even  the  few  instances  of  apparent  success  need  further 
verification.  (E.  A.  S.) 

541.  Girard,  Alfred.  Sur  un  Isaria,  parasite  de  ver  blanc.  Comptes  Rend.  Soc.  Biol., 

new  ser.,  vol.  3,  Paris,  April  17,  1891,  pp.  236-238.  In  June,  1890,  the  author 
received  from  Ceauce  (Orne)  specimens  of  the  “  white  worm”  infested  by  a 
parasite,  which  proved  to  be  an  Isaria  of  doubtful  species.  It  had  proved 
very  destructive  to  the  larvae,  spreading  so  rapidly  and  killing  so  many  as 
to  decidedly  improve  vegetation  over  the  areas  where  the  fungus  was  pres¬ 
ent.  Experiments  showed  that  the  spores  rapidly  communicated  the  disease 
to  tire  white  worm  and  to  the  larvae  of  Tenebrio  molitor  both  by  inoculation 
and  spraying.  On  artificial  media  the  fungus  was  easily  cultivated,  even 
conquering  other  fungi  that  invaded  the  cultures.  The  spores  retained  tlieir 
germinating  power  from  October  until  the  following  March.  The  culture 
experiments  were  made  on  solid  media,  but  experiments  in  growing  the 
fungus  on  liquid  media  have  been  undertaken  in  the  hope  of  facilitating 
spreading  the  spores  over  areas  infested  with  the  grubs.  (E.  A.  S.) 

542.  Halsted,  B.  D.  Notes  on  Monilia  fructigena  and  spore  germination.  Bot.  Gazette, 

'vol.  16,  No.  9,  Sept.,  1891,  pp.  266,  267.  Notice  of  paper  read  before  Bot. 
Sec.  Am.  Asso.  Agric.  Col.  and  Ex.  Sta.,  Aug., 1891,  giving  account  of  failure  of 
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spores  of  Monilia  to  germinate  in  water  in  presence  of  bright  metallic  cop¬ 
per;  also  in  one  part  ammoniacal  solution  of  copper  of  usual  strength  (3  oz. 
to  22  gallons  of  water)  to  99  parts  of  water.  Suggests  dilution  of  fungi¬ 
cides.  (See  No.  331.)  (D.  G.  F.) 

543.  Lindkt,  L.  Les  produites  formes  pendant  la  fermentation  alcoolique;  lenr  origine 

leur  influence  sur  la  qualite  des  boissons  fennentees.  Rev.  gen.  Sci.  pure  et  appli.,  2 
ann.,  Paris,  November  15, 1891,  pp.  720-723.  The  author  mentions  the  following 
yeasts :  S.  cercvisice,  ellipsoideus,  conglomeratus,  minor  Engle,  Marxianus,  le- 
vure  de  Roux,  levure  caseiuse.  The  following  are  destitute  of  endospores, 
but  capable  of  inducing  alcoholic  fermentation:  Saccharomyces  exigusus- 
Torula,  levure  de  Duclaux,  Mucor  circinclloides.  Various  bacteria  inducing 
the  lactic,  butyric,  and  viscous  ferments  are  also  found  in  the  vats;  also 
My  coder  nia  vini ,  Bacterium  aceti,  B.  Bastorianum ,  and  finally  such  molds  as 
Botryiis  cinera,  Penicillum  glaucum,  Eurotium,  Dematium  pullulans,  Mucor 
racemosus,  and  M.  mucedo.  The  yeast  is  seldom  pure.  The  stronger  or  more 
abundant  organisms  crowd  out  the  weaker.  Foreign  organisms  are  likely  to 
reassert  themselves  toward  the  close  of  the  fermentation.  These  intruders 
may  affect  both  the  quantity  and  the  quality  of  the  product.  The  means  of 
avoiding  secondary  products  is  discussed  at  some  length,  also  the  question 
whether  this  is  desirable.  (E.  F.  S.) 

544.  Magnin,  Ant.  Obervations  sur  le  parasitisme  et  la  castration  chez  les  anemones  etles 

euphorbes.  Bull.  Scientif.  France  et  Belgique,  vol.  23,  pt.  2,  Paris,  August  18, 
1891,  pp.  412-435,  pi.  1,  fig.  1.  Part  I  treats  of  the  effect  on  Anemone  nemorosa 
of  Puccinia  fusca,  Relil. ;  Urocyslis  anemones,  Schroet. ;  Peronospora  pygmcea 
Ung. ;  and  Synchytrium  anemones,  (DC.).  Wor.  The  teleutosporic  stage  of  P. 
fusca  causes  the  greatest  changes,  and  always  determines  a  complete  castra¬ 
tion.  Part  II  treats  of  the  action  of  the  aecidiumof  P.  fusca  on  A.  ranuncu- 
loides,  which  causes  a  more  or  less  complete  castration  manifesting  itself  in 
(1)  the  complete  abortion  of  all  the  flowers;  (2)  the  abortion  of  the  lateral 
flowers  only ;  (3)  the  more  or  less  marked  atrophy  of  the  terminal  flower,  first 
of  the  carpels,  then  of  the  stamens,  and  finally  of  the  sepals  and  the  pedicels 
with  virescence  and  petaloidy,  and  the  production  of  a  sessile  staminate 
flower,  like  that  sometimes  observed  in  certain  lateral  flowers  of  healthy 
plants.  Part  III  treats  of  the  effect  of  Uromyces  pisi  and  other  species  on 
Euphorbia  cyparissias;  of  Uromyces  scutcllatus,  Liv.  on  E.  verrucosa,  and  of 
Endophyllum  euphorhicesylvaticce,  Wint.,  on  E.  amygdaloides.  In  these  cases 
also  there  is  ordinarily  a  complete  castration.  The  paper  contains  a  number 
of  observations  on  changes  in  color  and  form  exclusive  of  those  falling 
strictly  under  the  title.  The  author  reports  a  peculiar  secretion  and  a  strong 
mellifluous  odor  given  off  by  the  aicida  and  spermogonia  of  U.  pisi  on  E. 
cyparissias  at  certain  hours  of  the  day,  especially  on  cloudy  mornings.  This 
is  similar  to  the  ordinary  nectar  of  the  floral  organs  and  attracts  insects  in 
the  same  way.  This  odor  is  strong  enough  to  be  noticed  at  some  distance 
and  to  lead  to  the  discovery  of  the  fungus.  M.  Lignier,  of  Caen,  has  also 
noticed  “uue  odeur  miellde  excessivement  intense.”  (E.  F.  S.) 

545.  Mangin,  Louis.  Sur  la  desarticulation  des  conidies  chez  les  Peronosporees.  Bull. 

Soc.  Bot.  France,  C.  R.  des  Stances,  vol.  38,  Paris,  1891,  pp.  176-184  and 
232-236,  pi.  1.  See  review  p.  144.  (E.  F.  S.) 

546.  Mangin,  L.  Revue  annuelle  deBotanique.  Rev.  gdn.  Sci.  pure  et  appli.,  2  ann., 

Pai  is,  April  30,  1891,  pp.  255-266.  Reviews  Elfving’s  “  Studien  uber  die  ein- 
wirkung  des  Lichtes  auf  die  Pilze,”  Helsingfors,  1890.  (E.  F.  S.) 

548.  Norman,  George.  Parasitic  fungi  affecting  the  higher  animals.  Internat.  Jour. 

Micros,  and  Nat.  Sci.,  third  ser.  vol.  1,  London  and  New  York,  July,  1891, 
pp.  195-204,  pi.  2.  After  preliminary  observations  and  historical  remarks 
the  writer  treats  of  Achorion  producing  the  disease  called  Favus  on  mice,  dogs, 
rabbits,  cats,  fowls,  and  man,  with  descriptions  and  figures  of  the  fungus 
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and  effect  on  its  host.  Trichophyton  is  then  treated  in  the  same  way.  It 
.  produces  the  disease  called  ringworm  in  man  and  domestic  animals  and 
is  often  transmitted  from  animals  to  man.  Microsporon  is  treated  briefly. 
It  is  rather  a  rare  fungus  occurring  only  in  man,  producing  small  brown 
spots  on  the  skin  which  do  not  seriously  affect  the  patient.  (M.  B.  W.) 

549.  Oberlin.  *  *  *  Viticulture  et  meteorologie  en  1890.  Bull.  Mens.  Soc.  Sci. 

Agric.  et  Arts,  vol.25,  Strasburg,  Feb.,  1891,  pp.  49-52.  Pcronospora  viticola 
appeared  in  August,  following  violent  rains.  It  ravaged  all  the  vineyards 
of  Upper  Alsace  and  if  some  were  spared  in  Lower  Alsace,  it  was  not  so  in 
Lorraine.  This  year  “  this  terrible  parasite  ”  appeared  for  the  first  time  on 
the  berries.  Another  disease  of  the  berries  supposed  to  he  black  rot  ap¬ 
peared,  also  a  disease  of  the  leaves  called  Rauschbrand  or  Laubbrand  and 
thought  to  he  distinct  from  the  effects  of  the  Pcronospora.  Oidium  was  rare 
in  1890,  the  two  diseases  requiring  different  atmospheric  conditions.  This 
last  statement  was  denied  in  the  discussion  following  the  reading  of  the 
paper.  (E.F.  S.) 

550.  r am mel,  L.  H.  Distribution  of  some  fungi.  Bot.  Gazette,  vol.  16,  No.  9,  Sept.  15, 
1891.,  pp.  261-262.  Short  note  on  paper  read  before  Bot.  Club  of  A.  A.  A.  S., 
Aug.,  1891.  Discussed  by  L.  H.  Bailey.  (D.  G.  F.) 

551.  Patoijillard,  N.  Remarques  sur  F organisation  de  quelques  Champignons  exotiques 

Bull.  Soc.  My  col.  France,  vol.  7,  No.  1,  Paris,  Mar.  31, 1891,  pp.  42-49,  pi.  1. 
Gives  notes  on  the  structure  and  classification  of  Michenera  artocreas,  Berk,  and 
Curtis,  Emericell  a  variecolor,  Berk,  and  Br.,  Stereum  triste,  Berk,  and  Curt., 
Hypocrea  impressa,  Mont.,  Hypocrea  viridans,  Berk,  and  Curt.,  Hypocrea 
maculwf  ormis,  Berk,  and  Curt.,  Crinula  paradox,  Berk  and  Curt.  The  first  is 
considered  as  belonging  to  the  Uredinese.  Emericella  is  said  to  belong  to 
the  Ascomycetes  instead  of  the  Basidiomycetes,  where  it  has  heretofore  been 
classified.  Stereum  triste  represents  a  sterile  form  which  appears  to  belong 
to  the  genus  Nummularia.  Hypocrea  viridans  has  all  the  characters  of  the 
genus  Aschersonia  and  should  be  A.  viridans  (B.  and  C.)  Pat.  Crinula  paradox 
is  identical  with  Cronartium  asclepiadeum,  Fries,  var.  quercuum,  Cooke. 
(E.A.S.)  • 

552.  Planciion,  Louis.  Sur  un  cas  d’empoisonnement  parFAmanita  citrina,  Pers.  Bull. 

Soc.  Mycol.,  France,  vol.  7,  Paris,  No.  1,  Mar.  31,  1891,  pp.  54-65.  A  detailed 
account  by  a  physician  of  the  poisoning  of  an  entire  family  from  eating 
Amanita  citrina.  Gives  symptoms,  treatment,  and  a  description  of  the 
iungus.  Recommends  further  study  of  the  subject  by  physicians,  and 
that  colored  drawings,  together  with  a  description  of  the  effects  of  the 
fungus,  be  widely  distributed  among  those  who  are  unable  to  distinguish 
the  poisonous  and  edible  mushrooms.  (E.  A.  S.) 

553.  Smith,  J.  P.  The  potato  fungus.  Knowledge,  vol.  14,  London,  July,  1891,  pp. 

135-137,  figs.  4.  Popular  account  gi  ving  structure  and  life  history.  (M.  B.  W. ) 

(See  also  Nos.  377,  388,  485,  592,  606,  and  633.) 


F.—  MORPHOLOGY  AND  CLASSIFICATION  OF  FUNGI. 

A. — GENERAL  WORKS. 

554.  Bucknall,  Cedric.  Index  to  Parts  I-XIII  of  “  The  Fungi  of  the  Bristol  District.” 

Proc.  Bristol  Nat.  Soc.,  new'  ser.,  vol.  6,  pt.  3,  pp.  425-475.  An  index  by  genera 
and  specie*?  to  1,431  species  of  fungi  noted  in  vols.  ii-vi,  new'  series,  fol¬ 
lowed  by  an  index  to  plates.  (M.  B.  W.) 

555  COOKE,  M.  C.  Australian  Fungi.  Grevillea,  vol.  19,  No.  91,  London,  March,  June, 
1891,  pp.  60-62,  89-92.  Descriptions  of  the  following  new  species  of  fungi: 
habutia  phyllodiw ,  Cke.  Se  Mass.  5  Sphwrella  nuhilosa ,  Erinnella  lutea,  Phil,  j 
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Ombrophila  trachycarpa,  Phil.;  Pliyllosticta platylobii,  C.  &  M. ;  Gloeosporium 
pestiferum,  Che.  &  Mass. ;  Marsonia  deformans,  Cke.  &  Mass. ;  A (j avion s  ( Lep - 
tonia)  melanurus ,  Cke.  &  Mass.;  A.  ( Pholiola )  disrupius,  Cke.  &  Mass. ;  A. 
( Flammnla )  velluticeps,  Cke.  &  Mass. ;  Boletus  ( sub-tomentosi )  bnnmeus,  Cke.  & 
Mass. ;  Corticium penetrans,  Cke.  &  Mass. ;  Didymosphceria  Banlcske,  on  Banlc- 
sia;  Microtliyrium  amygdalinum,  Cke.  &■  Mass.,  on  Eucalyptus  amygdalina ;  Con- 
ioporium  pterospermum,  Cke.  &  Mass.,  on  Lepidospermum ;  Cercospora  Kenned- 
yce,  Cke.  &Mass.  on  Kennedy  a  p  rostra  ta;  C.  epicocioides,  Cke.  &  Mass.,  on  Euca¬ 
lyptus;  Stilbum  corallinum,  Cke.&  Mass. ;  Aposphceria  leptospermi,  on  Leptosper- 
mum;  Dothiorella  amygdali;  Septoria  lepidospcrmi, Cke.  &  Mass.,  on  Lepidosperma, 
Melopltiapltyllaclioroidea,  on  Leptospermum  Icevigatum ;  Leptostromella  eucalypti, 
Cke.  &  Mass.,  on  Eucalyptus ;  Gloeosporium  nigricans,  Cke.  &  Mass.,  on  Euca¬ 
lyptus  pauci  for  a  ;  G.  citri,  Cke.  &  Mass.,  on  branches  of  lemon. ;  G.  epicladii, 
Cke.  &  Mass.,  on  Cladium  tatraquetruni;  Entyloma  eugeniarum,  Cke.  & 
Mass.,  on  Eugenia.  (M.  B.  W.) 

556.  Ellis,  J.  B.,  and  Everhart,  B.  M.  New  species  of  fungi  from  various  localities.  Proc. 
Acad,  of  Nat.  Sci.  Phil.,  Part  i,  Phila.,  Jan.  13,  1891,  pp.  76-93.  Describes 
the  following  species  as  new:  Pliyllosticta  lycopodis,  on  Ly copus  Canadensis; 
Pit.  petasitidis,  on  Petasites palmata  ;  Pli.  niinutissima,  on  Acer  glabrum  ;  Sep¬ 
toria  pt el ece,  on  Ptelea  trifoliata  ;  S.  nubilosa,  on  Selenium  autumnale ;  Pliyllos¬ 
ticta  staphylce,  on  Staphylea  trifolia;  Pity,  rhei,  on  Blieum  Bhaponticum  ;  Phy- 
parlcinsonice,  on  Parkin sonia  aculeata ;  Pity,  sophoroe,  on  Sopltora  speciosa ; 
Cornularia  ulmicola,  on  JJlmus ;  Spliceronema  sphceropsoideum,  on  Fraxinus ; 
Scliizothyrella  Itippocastani,  on  JEsculus  hippocastanum  ;  Haplosporella  seriata, 
on  Sambucus  ;  Vermicularia  veratrina,  on  Veratrum  viride  ;  Spltceropsis  ulmicola, 
on  JJlmus ;  Diplodia  papillosa,  on  Cornus ;  D.  linderce,  on  Lindera  Benzoin  ; 
I).  Dearnessii,  on  wild  Bibis  ;  Leptostromella  elastica,  on  Ficus  elasiica  ;  Sepio- 
ria  gummigena,  on  hardened  gum  of  cherry  trees;  S.  dolichospora,  on  Solidago 
latifolia;  S.  carnea,  on  dead  leaves  of  Care x;  S.  erechtitis,  on  Erechtites  ltiera- 
cifolia ;  S.  Canadensis,  Ell.  &,  Davis,  on  Solidago  Canadensis ;  S.  albicans,  on 
Saxifraga  Pennsylvania;  Pltleospora  reticulata,  on  Lailtyrus palustris ;  Stago- 
nospora  petasitidis,  on  Petasites  palmata  ;  St.  cyperi ,  Ell.  &  Tracy,  on  Cyyerus 
cylindricus  ;  St.  trifoUi,  on  Trifolium  repens ;  Coryneum  paspali,  on  Paspalum 
patycaule  ;  Gloeosporium  caryce,  Ell.  &  Dearness,  on  Carya  alba  ;  Gl.  celtidis, 
on  Celtis  occidentalis ;  Gl.  lunatum,  on  Opuntia ;  Gl.  saccltarinum,  on  Acer 
saccltarinutn ;  Gl.  Canadense,  on  Quercus  alba;  Gl.  ovalisporum,  on  Primus 
serotina;  Cylindrosporium  zizice,  on  Zizia  oordata;  Cy.  Dearnessii,  on  Carpinus 
Americana;  Cy.  cicutw,  on  Cicuta  maculata;  Cy.  ceanothi,  on  Ceanothus  tlvyrsi- 
florus;  Marsonia  nigricans,  on  Salix;  M.  apicalis,  on  Salix  lucida;  Bamularia 
Canadensis,  on  Carex  conoidea;  B.  stolonifera,  on  Cornus  stolonifera;  B. 
arnicalis,  on  Arnica  cordifolia;  B.  repens,  on  Arabia  racemosa;  B.  dioscorea', 
on  Discorea  villosa;  B.  lethalis,  on  Acer  rubrum;  Peronospora  impatientis, 
on  Impatiens  fulva;  Titcea  Clarkei,  on  Dichcena  strumosa,  growing  on  Quercus 
iUcifolia;  Bliinotrichum  muricatam,  on  decaying  bark ;  Zygodcsmus  tuberculosus, 
on  decaying  roots;  Zy.  limoniisporus,  on  rotten  maple ;  Coniosporium  subgran- 
ulosum,  on  decorticated  poplar;  Fusicladium  angelicie,  on  Angelica  atropurpurea; 
Clastcrisporium  doth ideo ides,  on  Slteplterdia  argentea  and  Artemisia  cana;  Cer¬ 
cospora  leal  mice,  on  Kalmia  latifolia;  C.  pachyspora,  on  Alisma  plantago  and 
Peltandra  Virginia ;  C.  ccespitosa,  on  Eustachys  petrosa  and  Clitoris  Swartziana ; 
C.  Davisii,  on  Melilotus  alba;  C.  lioustonice,  on  Houstonia  ccerulea  ;  C.  osmor- 
rltizce,  on  Osmorrhiza  longistyUs ;  C.  acnidce,  on  Acnida  cannabina ;  C.  negundi- 
nis,  on  Negundo  aceroides;  C.  senicionis,  on  Senecio  aureus;  C.  infuscans,  on  Rhus 
venenata;  C.  coman  drat,  Ell.  &  Dearness,  on  Comandra  umbellata;  C.  milca- 
nice,  on  Milcania  scan  dens ;  C.Halstedii,  on  Carya  tomentosa;  C.  medicaginis,  on 
Medicago  denticulaia;  C.  lathyrina,  on  Lailtyrus  latifolius;  Cercosporella pyrina, 
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on  Pyrus  coronaria ;  Fusicladmm  effusum,  var.  carpineum,  on  Carpinus  Ameri¬ 
cana;  Clasterisporium  cornigerum,  on  Carpinus  sp. ;  Dendryphium  muricatum,  on 
Primus  Virginiana ;  1). pachysporum,  on  Peniophora;  Septonema  griseo-fulvum, 
on  Populus  tremuloides;  Sporidesmium  iabacinum,  on  Populus  tremuloides  ;  Ma- 
crosporium  podophylli,  on  old  JEcidium podophylli;  Helicosporium  diplosporum , 
on  Smilax;  Fusarium  volutella,  on  Vitis  bipinnata;  Epidochium  olivaceum,  on 
Fraxinus  sp. ;  Exosporium  sociatum ,  on  Bhytisma  acerinum,  growing  on  Acer 
rubrum.  (D.  G.  F.) 

557.  Farlow,  W.  G.,  and  Seymour,  A.  13.  A  provisional  host  index  of  the  fungi  of  the 

United  States,  Part  III.  Cambridge,  June,  1891,  pp.  135-219.  Includes  in  this 
third  and  last  part  the  hosts  Endogens,  Cryptogamia,  and  animals,  together 
with  an  addenda  of  29  pages  and  an  index  of  genera.  See  No.  126  and  review, 
in  this  Journal,  (vol.  7)  p.  135.  (D.  G.  F.) 

558.  Grove,  W.  B.,  and  Bagnall,  J.  E.  The  fungi  of  Warwickshire.  (Cont.  from  Vol. 

xiii,  p.  282.)  Midland  Naturalist,  new  ser.,  vol.  14,  Birmingham,  Jan.,  Mar., 
Apr.,  May,  June,  Aug.,  Sept.,  Oct.,  1891,  pp.  20-24,  63-66,  93-95,  115-117, 
135-138, 190-192,  209-211,  236-238.  A  list  with  habitats  and  brief  notes,  includ¬ 
ing  Agaricini,  Polyporei,  Hydnei,  Tlielephorei,  Clavarei,  Tremellinei,  Triclio- 
gastres,  and  Nidulariacei.  (M.  B.  W.) 

559.  Hauer,  Dr.  Franz  Ritter  von.  Jahresbericht  fur  1890.  Annalen  des  K.  K.  Natur, 

Hofmuseums,  Band 6, No. 1, Wien,  May,  1891,  Notiz,  1-87,  Sectionb.  Botanische 
Abtheilung,  pp.  23-27.  Mentions  the  placing  in  the  exhibition  collection  of 
very  large  specimens  of  Peziza  coronaria,  Jacq.,  P olypor  us f rondos  us,  and  other 
fungi,  lichens,  etc.  (W.  T.  S.) 

560.  Kellerman,  W.  A.  Parasitic  plants.  Cult,  and  Country  Gent.,  61st  year,  No. 

2025,  Albany,  Nov.,  1891,  p.  936,  ^  col.  Brief  statement  of  what  fungi  are 
and  how  they  attack  cultivated  plants.  Mentions  methods  of  combating 
diseases.  (J.  F.  J.) 

561.  Marquand,  E.  D.  The  cryptogamic  flora  of  Kelvedon  and  its  neighborhood,  to¬ 

gether  with  a  few  coast  species.  Compiled  from  the  herbarium  and  notes  made 
by  the  late  E.  G.  Varenne,  M.  R.  C.  S.  Essex  Naturalist,  Chelmsford,  April, 
1891,  pp.  1-30.  Contains  a  list  of  lichens  (208  species)  and  of  fungi  (136  spe¬ 
cies)  including  Agaracini,  Uredineae,  Peronosporese,  and  Erysipheie;  no  hosts 
given  for  the  parasitic  forms.  (M.  B.  W.) 

5 6 2 .  Massee,  George.  New  fungi  from  Madagascar.  Journ.  of  Bot.,  vol.  29,  No.  337, 

London,  Jan.,  1891,  p.  1-2,  pi.  1.  Describes  the  following  new  genus  and 
species :  Mycodendron  n.  gen.,  M.  paradoxa,  Agaricus  ( Clitocybe )  pachycephalus, 
Bulgaria  trichophora,  Cenangium  congestum,  with  figures  of  each.  (M.  B.  W.) 

563.  Passerini,  G.  Diagnosi  di  funghi  nuovi,  Nota  V.  Atti  Reale  Accad.  Lincei,  4th 

ser.,  vol.  7,  fasc.  2,  2  Sem.,  communicazioni  pervenuta  all  'Accad.  sino  al  19 
luglio  1891,  Rome,  pp.  43-51.  Descriptions  of  following  new  species :  Pro- 
tomyces  miscrosporus ,  on  leaves  of  Jasminum  sambac;  Anthostomella  Quercus,  on 
dry  twigs  ©f  Quercus ;  Laestadia  Spartii,  on  dead  branches  of  Spartium  jun- 
ceum;  Wallrothiella  pusilla,  on  rotten  trunks  ;  Spheerella  alba,  on  languish¬ 
ing  leaves  of  Populus  alba',  Epicymatia  Modonue,  on  Stilbospora  Modonia  on 
dead  branches  of  Castanea  vesca;  Melanopsamma  rosoe,  on  decayed  branches  of 
Rose;  Leptosplneria  camphor ata,  on  dry  stems  of  Artemisia  camphorata;  L.  fa- 
ginea,  on  dead  twigs  of  Beech ;  L.  punctiformis,  on  decayed  stems  of  Zea  Mays; 
L.  vagina ?,  on  decaying  sheaths  of  Phragmitcs  vulgaris;  Melanomma  leptosphee- 
rioides,  on  dry  naked  stems  of  Pulicaria  viscosa;  M.  epileucum,  on  old  bark  of 
TJlmus  campestris ;  Massarina  microspora,  on  dead  branches  of  Pinus  sylvestris; 
Metasplmria  spurca,  on  dry  umbelliferous  stems,  perhaps  Daucus  Carota;  M. 
clavulata,  on  decayed  culms  of  Scirpus  Holoschcenus;  Pleosphcerulina  gen.  n. 
P .  rosicola,  on  dry  branches  of  Bosa  canina ;  Zigncella  ligustrina,  on  dry  branches 
of  Hgustrum  vulgare,  together  with  Oslropa  cinerea;  Pleosporaverbenicola,  on 
dry  stems  of  Verbena  officinalis;  Curreya  ulmicola ,  on  decayed  branches  of  TJlmus 
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montana ;  Lophiostoma  clavulatum,  on  dry  branches  of  Spartium  junceum; 
Ocellaria  pulicariai,  on  dry  stems  of  Pulicaria  viscosa;  Plioma  pulicarice,  on 
branchlets  of  Pulicaria  viscosa ;  Phyllosticta  advena,  on  languishing  leaves  of 
Bhamnus  corymbosus ;  cult,  in  garden  under  name  of  Guevina  Avellana;  Pli. 
id maria,  on  leaves  of  Ulmus  campestris;  Ph.  cinerea,  on  languishing  leaves  of 
Populus  alba ;  Plioma  cladophilia,  on  dead  branches  of  Elceagnus  reflcxa;  Ph. 
pycnocephali ,  on  dead  stems  of  Carduus  pycnocephalus ;  Ph.  lichenis ,  on  sterile 
thallus  of  some  lichen,  perhaps  Parmelia  pulverulenta,  on  branches  of  Fraxi- 
nus;  Macrophoma  cylindrica,  on  dead  branchlets  of  Pulicaria  viscosa ;  Apo- 
spliccria  leptosphcerioides,  on  dead  stems  of  Pulicaria  viscosa ;  Coniothyrium  tuber- 
culariw,  on  sporodochia  of  a  species  of  Tubercularia  on  branches  of  Caly- 
canthus  prcecox;  Diplodia  carpogena,  on  decaying  pericarp  of  JEsculus  Hip , 
pocastanum;  I),  rhodophila,  on  dry  branches  of  cultivated  rose;  D.  micro- 
sporella,  Sacc.,  var.  cordice,  on  dead  branchlets  of  Cordia  Myxa;  D.  australis , 
on  dead  branchlets  of  Celtis  australis;  D.  emphisplicerioides ,  on  oak  bark; 
Botryo diplodia  cesculina,  on  dead  branches  of  JEsculus  Hippocastanum;  Ascoch- 
yta  decipiens, on  stems  and  branches  of  Antirrhinum  majus;  Hendcrsonia  subcor- 
ticia,  on  detached  and  still  hanging  bark  of  Pirus  malus;  H.  Candida,  on  lan¬ 
guishing  leaves  of  Populus  alba;  Dichomera  persicce,  on  cut  off  stump  of  peach ; 
Bhabdospora  jasmini,  on  frozen  branches  of  Jasmium  officinalis ;  Bh.  lager- 
stroamice,  on  denuded  dry  branches  of  Lagerstrcemia  Indica;  Bh.mulilembeclche , 
on  branches  of  Muhlenibeckia  complexa;  Pleococcum  Holoschoen  i,  on  dead  stems 
of  Scirpus  Holoschoeuus;  Gloeosporium  cerei,  on  Cereus  triangularis;  Pestalozzia 
( Pestalozziana ,  sub  gen.  nov.)  artemisice,  on  dry  stems  of  Artemisia  camphorata; 
Coniothecium  cupularice ,  on  dry  stems  of  Inula  viscosa;  Spcira  ulicis,  on  dry 
branches  of  Ulex  Europaius;  Tubercular! a  calycan thi,  on  dead  branches  of  Cal- 
ycanthus prcecox;  T.  rhodophyla  [sic.],  on  dead  branches  of  cultivated  rose ;  Fu- 
sarium  robinice,  on  fallen  branch  of  Bobinia  pseudacacia;  F.  celtidis ,  on  dead 
branches  of  Celtis  australis;  Cliadostroma  Holoschoeni,  on  decayed  leaves  of 
Scirpus  Holoschoeuus.  (W.  T.  S.) 

564.  Peck,  Charles  H.  Annual  report  of  the  state  botanist  of  the  state  of  New  York. 

44th  Report  N.  Y.  State  Mus.  Nat.  Hist.,  Albany,  1891,  pp.  75,  1.  4,  pi.  4. 
Contains  descriptions  of  many  new  species  of  fungi  both  by  himself  and 
Mary  E.  Banning.  The  last  are  in  a  manuscript  volume  of  the  Fungi  of  Mary¬ 
land,  illustrated  by  colored  plates.  The  genus  Tricholoma  of  New  York  is 
monographed  in  the  same  manner  as  genera  in  previous  reports.  For  notice 
see  under  head  of  Reviews,  this  Journal,  (vol.  7)  p.  147.  (J.  F.  J.) 

565.  Saccardo,  P.  A.  Sur  les  regies  a  suivre  dans  la  description  des  especes  vegetales  et 

surtout  des  cryptogames.  Bull.  Soc.  Mycol.,  France,  vol.  7,  Paris,  June  30, 
1891,  pp.  73-75.  Gives  a  digest  of  rules  to  be  used  in  describing  fungi. 
They  relate  to  modes  of  expression,  language,  citation  of  authority,  writing 
of  measurement,  expression  of  scientific  names,  standard  of  colors,  and 
names  for  the  fruit  of  different  groups.  (E.  A.  S.) 

566.  Somers,  J.  Nova  Scotian  fungi.  Proc.  and  Trans.  Nova  Scotian  Inst.  Nat.  Sci., 

vol.  7,  pt.  4,  Halifax,  1890,  issued  1891,  pp.  464-466.  Contains  enumeration 
of  fungi  of  Nova  Scotia  begun  in  vol.  7,  part  i,  p.  18  of  Transactions.  Gives 
16  species,  none  new.  (D.  G.  F.) 

See  also  No.  644. 

B. — ciiytridtace^e. 

567.  Fischer,  Dr.  Alfred.  Phycomycetes.  Rabenhorst’s  Kryptogamen-Flora,  Band 

I,  Abtli.  IY,  Pilze :  Lief.  45,  46,  47.  Leipzig,  1892  (1891),  pp.  1-192,  many  figs. 
Sec  review  this  journal,  (vol.  7)  p.  135.  (E.  F.  S). 

See  also  Nos.  371,  423,  544. 
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*  *  C. — OOMYCETES. 

568.  Halsted,  B.  D.  Notes  upon  Peronosporeae  for  1891.  Bot.  Gaz.,  vol.  16,  No.  12,  Dec. 
15,  1891,  pp.  338-340.  Gives  notes  oil  the  following  species:  Phytoph tkora 
infcstans,  Sclerospora  graminicola,  Plasmopara  viticola ,  Plasmopara  pygmcea, 
Plasmopara  geranii,  Premia  lactucae,  Peronospora  parasitica,  Peronospora  Cuben * 
sis,  Peronospora  effusa ,  P.  potent  ill  at,  Cystopus  Ipomce  panduratce  [sic.],  C.  Can¬ 
didas,  C.  portulacce.  Notes  Alyssum  maritimum  as  new  host  for  P.  parasitica ; 
and  Potentilla  grandiflora  as  new  host  to  the  country  for  P.  potentillce.  (D. 
G.  F.) 

569*  Massalongo,  C.  Sull’  alterazione  di  colore  dei  fiori  dell’  Amarantus  retroflexus  in- 
fetti  dalle  oospore  di  Cystopus  Bliti,  D’By.  Nuovo  Giorn.  Bot.  Ital.,  vol.  23, 
No.  1,  Firenze,  8  gennaio  1891,  pp.  165-167.  Records  the  finding  of  oospores 
of  Cystopus  bliti  D’By.  in  inflorescenses  of  Amarantus  retroflexus.  The  flow¬ 
ers  attacked  assume  a  more  or  less  pronounced  red  color  and  are  thus  ren¬ 
dered  more  conspicuous.  The  author  suggests  that  the  oospores  formed  in 
these  reddish  flowers  are  perhaps  distributed  by  animals,  while  those  occur- 
ing  as  usual  in  leaves  are  distributed  by  the  wind;  suggests  also  that  here 
is  an  analogy  to  heterocarpism  in  higher  plants,  except  that  the  difference 
between  the  oospores  is  not  a  morphological  one,  but  simply  one  of  different 
comportment  in  regard  to  the  organs  of  the  host  plant  attacked.  (W.  T.  S.) 

570.  Spe  gazzini,  Carolus.  Phycomycetoae  Argentinae.  Revista  Argentina  de  Hist. 

Nat.,  vol.  1,  Buenos  Aires,  Feb.,  1891,  pp.  28-38.  Gives  list  of  species  of 
Pliycomycetes,  and  describes  new  species  as  follows :  Mucor  mucedo  var.  a 
b,  M.  platensis,  Cystopus  platens  is,  on  leaves  of  Bcerhaavia  hirsuta,  Chlospora  n. 
gen.,  C.  vastatrix,  in  bulbs  of  Allium  coepce;  Peronospora  nicotiance,  on  leaves 
of  Nicotian a  longiflora.  The  species  in  the  list,  37  in  all,  are  accompanied  by 
notes  on  hosts,  measurements  of  spores,  etc.  (J.  F.  J.) 

(See  also  Nos.  371,  377,  545,  and  567.) 

D. — ZYGOMYCETES. 

(See  Nos.  543,  567  and  570. ) 

E. — BASIDIOMYCETES. 

571.  Allen,  A.  and  Spiers,  W.  British  Agaricini.  Internat.  Jour.  Micros.,  and  Nat. 

Sci.,  3d  ser.,  vol.  1,  London  and  New  York,  Aug.,  1891,  p.  233,  7  lines.  Notes 
that  there  are  1,400  species  in  the  British  Isles,  134  edible  and  30  poisonous. 
(M.B.W.) 

572  Cooke,  M.  C.  Additions  to  Dsedalea.  Grevillea,  vol.  19,  No.  92,  London,  June, 
1891,  pp.  92-93.  Descriptions  of  five  new  species  of  Dwdalea  from  Herb. 
Berk.,  D.  Eatoni,  Berk.,  D.  subcongener,  Berk.,  D.  flab  ell um,  Berk.,  1).  Anda- 
manni,  Berk.,  D.  Mulleri,  Berk.  (M.  B.  W.) 

573.  Cooke,  M.  C.  Additions  to  Merulius.  Grevillea,  vol.  19,  June,  1891,  p.  108-109, 

Describes  as  new  Merulius  sordidus,  B.  &  C.,  M.  rimosus,  Berk,  in  herb.,  M, 
pelliculosus,  and  states  that  M.  pallens,  Schwein.  (not  of  Berkeley),  is  the 
same  as  M.  corinum ;  and  M.  tcrrestris,  B.  &  Br.  (undescribed),  is  the  same  as 
AI.  brassiccefolius.  (M.B.W.) 

574.  Cooke,  M,  C.  A  new  subgenus  of  Agaricus.  Grevillea,  vol.  19,  June,  1891,  pp. 

104-405.  Describes  the  new  subgenus  Metraria  founded  on  a  species  from 
Australia,  which  is  also  described;  Agaricus  ( Metraria )  insignis,  C.  &  M, 
(M.B.W.) 

575.  Cooke,  M.  C.  British  Thelephorei.  Grevillea,  vol.  19,  March,  1891,  pp.  64-67. 

Synopsis  of  the  genus  Stereum  with  descriptions  of  the  species.  (M,  B.  W.) 
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576«  Cooke,  M.  C.  Favolus  and  Laschia.  Grevillea,  vol.  19,  No.  92,  London,  June, 
1891,  p.  105.  Original  description  of  the  following  species  from  herb.  Berke¬ 
ley.  Favolus  subgelatinosus,  Berk.,  Laschia  decurrens,  Berk.  &  C.,  L.  flabellula, 
B.  &  C.  in  herb.,  L.  lurida,  Cesati,  inMyct.  Bon.,  Glocosporus  corrugatus ,  Berk. 
(M.  B.W.) 

577 .  Cooke,  M.  C.  Irpex  addenda.  Grevilea,  vol.  19,  No.  92,  London,  p.  109.  De¬ 

scribes  the  following  now  species:  Ipex decurrens,  Berk,  in  herb.,  I.  crispatus , 
Berk,  in  herb.,  I.  modestus,  Berk.,  in  herb.,  I.  clathratus,  Berk,  in  herb.,  I. 
decolorans,  B.  &.  C.  in  herb.  (M.  B.  W.) 

578.  Cooke,  M.  C.  Lachnocladium.  Grevillea,  vol.  19,  No.  92,  London,  p.  93.  Note 

on  affinities.  (M.  B.  W.) 

579.  Cooke,  M.  C.  Some  omitted  diagnoses.  Grevillea,  vol.  19,  No.  92,  London,  pp. 

103-104.  Description  of  fungi  omitted  from  Saccardo’s  Sylloge:  Agaricus 
( Innocybe )  holophlebius.  Berk.,  in  herb.,  Thelophora  griseozonata ,  Cke.  Rav. 
Fun.  Amer.  No.  444.  (M.B.W.) 

580.  Cooke,  C.  M.  Species  of  Hydnei.  Additimenta  to  Saccardo’s  Sylloge.  Grevillea, 

vol.  20,  No.  93.  Sept.,  1891,  pp.  1-2.  Describes  the  folloAving  new  species: 
Hydnuum  per  oxy  datum,  Berk.,  H.  analogum,  Berk,  in  herb.,  H.  colicerens, 
B.  C.,  H.  scariosum,  B.  &  Br.,  H.  lachnodontium,  Berk.,  H.  Liriodendri,  B. 
&  C.  in  herb.,  H.  artocreas,  B.  &  C.  in  herb.,  H.  Agressii,  Berk,  in  herb,  with 
notes  on  H.  microdon,  Pers.,  H.  Berkeleyi,  Curtis,  H.  alliceps,  Berk.  &  Rav., 
H.  herbicolum,  Ellis,  H.  trechodontium,  Berk.,  and  states  that  H.  luteo-virens 
appears  to  be  an  Irpex.  Eight  species  of  Badulum  are  mentioned ;  JR.  Emerici, 
Berk,  and  JR.  Neilglierrensis,  Berk,  in  herb.,  are  described.  Five  species  of 
Phlebia  are  mentioned,  of  which  P.  spilomea,  Berk.  &  Curt.,  and  P.  deglubens, 
Berk,  and  Curt.,  are  described.  Odontia  albominiata,  B.  &  C.,  is  said  to  be 
Hydnum  cinnabarinum,  Sckwein.,  and  O.  scopinella,  Berk.,  not  a  Hydnum,  as 
described  in  Sacc.  Syll.  Kneiffia  tinctor,  Berk,  in  kerb.,  and  K.  subtilis,  Berk, 
in  herb.,  are  described  as  new,  and  K.  typlice,  Berk,  in  herb.,  said  to  bo 
Corticium  typlice.  (M.  B.  W.) 

581.  Cooke,  M.  C.  Trametes  and  its  allies.  Grevillea,  vol.  19,  No.  92,  June,  1891, 

pp.  98-103.  Divides  the  genus  as  treated  in  Saccardo’s  Sylloge  into  sections, 
giving  a  list  of  the  species  in  each;  five  species  have  been  transferred  to  the 
genus  Sclerodepsis  in  a  previous  number.  The  following  are  described  for  the 
first  time:  Trametes  Dickinsii,  Berk,  in  herb.,  T.  gausapata,  Berk,  and  Rav.  in 
herb.  T.  JBurchelli,  Berk,  in  herb.,  T.  adelpliica,  Hexagonia  laevis,  Berk,  in 
herb.,  Hexagonia  tenius,  Hook.  var.  subtenuis,  Berk,  in  herb.  (M.  B.  W.) 

582.  Cooke,  M.  C.  Two  Australian  fungi.  Grevillea,  vol.  19,  No.  91,  Mar.  1891,  pp. 

81-83).  Describes  as  new  Agaricus  ( Amanita )  strobilaceus  and  Lasiosphceria 
larvaespora,  Cke.  and  Mass.  (M.  B.  W.) 

583.  Cooke,  M.  C.  Two  Japanese  edible  fungi.  Grevillea,  vol.  19,  No.  91,  Mar.,  1891, 

pp.  62-64.  Reprints  an  article  by  Mr.  N.  Tanaka  in  the  Botanical  Magazine 
of  Japan,  in  which  two  new  species  of  Lactarius  are  described,  L.  Hatsudake 
and  L.  Akahatsu.  (M.  B.  W.) 

584.  [Ckane,  D.  C.]  Growing  mushrooms  in  winter.  Rept.  N.  J.  State  Board  Agric., 

vol.  18,  Trenton,  1891,  pp.  478-479.  Refers  to  experiments  of  a  farmer  near 
Elizabeth,  N.  J.,  in  raising  mushrooms,  describing  the  hotbed.  No  results 
mentioned.  (J.  F.  J.) 

585.  De  Seynes,  J.  Conidies  de  l’Hydnum  coralloldes,  Scop.  Bull.  Soc.  Mycol.  France, 

vol.  7,  Paris,  June  30,  1891,  pp.  76-80,  figs.  8.  Describes  conidia  of  Hydnum 
coralloides,  Scop.,  and  compares  them  with  the  normal  tetraspores,  and  with 
conidia  of  Hydnum  erinaceus,  Bull.,  and  Poly  poms  biennis,  Bull.  The  conidia 
are  endocellular  and  of  two  kinds.  (E.  A.  S.) 

586.  Florida  Agriculturist.  Underground  oranges.  Fla.  Agriculturist,  vol.  18,  No. 

47,  De  Land,  Dec.  2,  1891,  p.  651.  Notes  determination  of  peculiar  under¬ 
ground  bulbs  resembling  oranges  as  really  Phallus  impudicus.  (D.  G.  F.) 
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587.  Godfrin,  J.  Contributions  a  la  flore  mycologique  des  environs  de  Nancy.  Cata¬ 

logue  mdtliodique  des  Champignons  Basidi6s  r^coltes  en  1889-90.  Bull.  Soc. 
MycoL  France,  vol.  7,  Paris,  June  30,  1891,  pp. 124-136.  A  catalogue  of  160 
Hymenomycetes.  (E.  A.  S.) 

588.  Hennings  P.  Note  micologiche.  Malpighia,  anno  Y.  fasc.  1-2,  Genova,  1891, 

pp.  89.  Part  I  consists  of  following  corrections  of  some  errors  regarding 
some  Polyporece  collected  by  Balansa  in  1884  in  Paraguay,  and  for  the  most  part 
described  as  new  by  Spegazzini.  Hexagona  Friesiana,  Speg.,  F.  guar.  Pug. 
I.  p.,  55  =  Polyporus  umbonatus,  Fr.,  Th elophora  ( Craterellus )  spassoides,  Speg., 
1.  c.,  p.  69  —  Polyporus  Warmingii,  Berk .,  Polyporussub  tropicalis,  Speg.,  —  P. 
gilvus,  Fr.,  P.  subgilvusSpeg.,=.P.  gilvus,  Fr.,  P.  Landii,  Fr.,  =  P.  ocddentalis. 
Kalch.,  P.  Drummondii,  Klotzsch  forma  setulosa  Speg.,  =  P.  versalilis,  Berk. 
In  part  II.  of  the  paper  the  following  new  species  and  varieties  are  described: 
JEcidium  Aschersonianum,  on  leaves  of  Kundmannia  sicula  from  Malta;  Uromy- 
ces  Schweinfurthii ,  on  branches  of  Acacia  Elirenber glance  from  Arabia  Felix ; 
Schroeteria  Cissi,  (DC.)  De  T.,  var.  Arabica ,  on  petioles  and  branches  of  Cissus 
quadrangularis  from  Arabia  Felix.  (  W.  TVS.) 

589.  Masses,  George.  New  or  imperfectly  known  Gastromycetes.  Grevillea,vol.  19,  No. 

92,  London,  June,  1891,  pp.  94-98.  Describes  the  following  new  species  and 
new  genera.  Mutinus  fraxinus,  Berk,  in  herb.  Crucibuluan  simile,  Tulostoma 
Wriglitii,  Berk,  in  herb.  T.  album,  Hydnangium  Tasmanicum,  Kalchbr.  in  herb. 
Secotium  leuocephalum,  S.  Gunnii,  Berk,  in  herb.  Gyrophragmium  Texense  (B.  & 
C.),  Mass.,  Colostoma  ceruginosa,  Protoglossum,  nov.  gen.,  P.  luteum,Gymnoglos- 
sum,  nov.  gen.  G.  stipitatum.  (M.  B.  W.) 

590.  [  ^Masters,  M.  T.]  Mushrooms.  Gard.  Cliron.,  3d  ser.,  vol.  10,  London,  September 

26,  1891,  p.  368,  one-half  col.  Describes  a  method  of  culture.  (M.  B.  W.) 

591.  Olivier,  Ernest.  Les  ronds  de  sorciers.  Rev.  scientif.,  Bourbonnais,  4e  ann., 

Moulins,  August  15,  1891,  p.  170.  Describes  the  appearance  of  sorcerers 
rings  in  meadows  in.  June.  These  often  persist  several  years,  and  increase 
in  size  to  the  vexation  of  the  farmer.  The  grass  in  the  interior  of  the  ring 
is  yellow,  but  that  on  the  exterior,  over  a  breadth  of  20-30  centimeters,  is 
always  remarkably  green  and  vigorous.  These  rings  are  due  to  Agaricus 
campcstris,  etc.  (E.  F.  S.) 

592.  Patouillard,  N.  Polyporus  bambusinus,  noveau  polypore  conidifere.  Bull.  Soc. 

Mycol.  France,  vol.  7,  Paris,  June  30,  1891,  pp.  101-103.  Describes  the  new 
species,  Polyporus  bambusinus  under  three  forms  dimidiate,  nodulose,  and  re- 
supinate.  The  first  and  third  have  a  conidial  fructification,  and  neither 
normal  basidia  nor  cystidia  can  be  found  in  the  resupinate  form.  (E.  A.  S.) 

593.  Rolland,  Leon.  Essai  d’un  calendrier  des  Champignons  comestibles  des  environs  de 

Paris.  Bui.  Soc.  Mycol.  France,  vol.  7,  Paris,  March  31,  1891,  pp.  10-14,  pi.  2. 
Describes  external  appearance,  and  gives  habitat  and  date  of  Paxillous 
involutus,  (Batsch)  Fr.,  Lepiota  procera,  Scop.  Lactarius  volemus,  Fr.  Lac- 
tarius  deliciosus,  (L.)  Fr.  Lactarius  rufus,  (Scop.)  Fr.  (E.  A.  S.) 

594.  Rolland,  Leon.  Excursions  mycologiques  dans  les  Pyrenees  et  les  Alpes-Maritimes. 

Bull.  Soc.  Mycol.  France,  vol.  7,  Paris,  June  30,  1891,  pp. 84-97.  Gives  lists  of 
fungi  eollected  at  Cauterets  and  in  the  province  of  Var  on  the  shores  of  the 
gulf  Juan.  The  following  new  species  are  described:  Omphalina  bibula- 
Cuel.,  var.  citricolor ;  Tricholoma  saponaceum,  var.  lavedana.;  Blitrydium  car- 
estioe,  de  Not,  Ceratostoma  phcenicis.  (E.  A.  S.) 

595.  Rolland,  Leon.  Une  visite  au  Musee  Barla.  Bull.  Soc.  Mycol.  France,  vol.  7, 

Paris,  March  31,  1891,  pp.  66-72.  Describes  M.  Bar  la’s  collection  of  plaster 
casts  of  lleshy  fungi  at  Nice,  and  gives  a  catalogue  of  a  large  number  of 
the  species  modeled.  In  a  footnote  are  given  detailed  directions  for  making 
the  models.  (E.  A.  S.) 

596.  Smith,  J.  P.  The  mushroom.  Knowledge,  vol.  14,  73,  London,  November  2,  1891, 

figs.  6.  A  popular  account  of  Agaricus  campestris,  with  description  of  its  an¬ 
atomy  and  life  history.  (M.  B.  W.) 
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59Y.  SpkGgazini,  CaIiolo.  Fungi  guaranitici  nonnulli  novi  v.  critici.  Revista  Argentina 
Hist.  Nat.,  yoI.  1,  Buenos  Aires,  April,  1891;  pp.  101-111,  June,  1891,  pp. 
168-177.  Notes  on  Hymenomycetes  describing  tlie  following  new  species: 
Marasmius  balansce,  Poria  subargentea,  Favolus elegantissimus,  F.  docdaleoides,  F. 
Harioti,  Pterula  humilis.  The  species,  31  in  all,  are  accompanied  by  notes  and 
diagnostic  characters.  Part  2  mentions  various  species  of  Hymenomycetes, 
Gastromycetes,  Myxomycetes  and  Hyperdermeae.  The  following  are  de¬ 
scribed  as  new  species:  Lanopila  guaranitica,  Ustilago  juncicola  in  ovaries 
of  Juncus  Chamissoni,  Fntyloma  nectrioides  on  leaves  of  a  species  of  Leguminosce, 
Puccinia  chloridis  on  leaves  of  Chloriis  sp.,  P.macrocepliala  on  leaves  of  Con- 
volvnlacece,  Uromyces  ?  cy permits  on  leaves  of  Cyperacece,  U.  ceruginosus  on 
leaves  of  Sapindacece  (?),  Uredo  carnosa  on  leaves  of  OYchidacece.  Notes  are 
given  on  other  species.  (J.  F.  J.) 

598.  Taylor,  Thomas.  Mushrooms  of  the  United  States.  U.  S.  Dept.  Agric.,  Kept,  for 
1890,  pp.  366-373,  pi.  5.  Gives  colored  figures  of  eight  edible  and  twelve  poison¬ 
ous  mushrooms.  Gives  directions  for  the  culture  of  various  species,  with 
figures  of  houses  and  beds  for  their  cultivation.  Also  various  recipes  for 
their  preparation  for  the  table.  Issued  as  a  reprint  with  the  title  “Food 
Products;  eight  edible  and  twelve  poisonous  mushrooms  of  the  United 
States,  with  directions  for  the  culture  and  culinary  preparation  of  the  edible 
species.”  pp.  16,  pis.  5.  (D.  G.  F.) 

599.  Zopf,  W.  Ueber  die  Flora  und  die  Vegetation  Spitzbergens— 3  Thallophyten.  Natur- 
wissens.  Wochenschr.,  vol.  6,  Berlin,  Dec.  13,  1891,  p.  508.  Notes  the  occur¬ 
rence  of  Ly  coper  don  furfur  aceum,  Scliaeif.  (J.  F.  J.) 

(See  also  Nos.  334,  336,  337,  445,  528,  529,  530,  531,  562,  614,  and  637.) 

F. — UREDINE2E. 

600.  Arthur,  J.C.  Notes  on  Uredineee.  Bot.  Gazette,  vol.  16,  No.  8,  Aug.  15, 1891,  pp. 
225-227.  Discusses  synonomy  of  Puccinia  stipce,  considering  the  publication 
of  the  species  in  1884  by  the  author  as  prior  to  collection  by  Hora  of  the 
identical  species  named  by  Opiz  in  1852.  Prefers  Puccinia  stipce  (Opiz) 
Arthur,  as  correct  writing  of  the  name.  Draws  attention  to  the  name  Puc¬ 
cinia  ornata,  Harkness,  as  being  preoccupied,  and  suggests  the  name  P. 
medusceoides.  [It  may  be  remarked,  however,  that  Harkness’s  species,  P.  ornata 
was  previously  described  by  Winter  as  P.  appendiculata  on  Bignoniaceous 
plant  from  Mexico.  See  Sacc.  Sylloge,  vol.  7,  part  2,  p.  727,  No.  2552.] 
Points  out  an  error  in  the  measurement  of  the  teleutospores  of  TJromyces 
perigynius ,  Halsted,  making  their  true  dimensions  12-18  x24-30u.  Mentions 
work  of  Dietel  in  Hedwigia,  vol.  28  (1889),  p.  22,  demonstrating  TJromyces 
caricis,  Peck,  to  be  the  uredo  of  Puccinia  caricis-strictce,  Dietl.  Reports  the 
discovery  of  the  uredospores  of  TJromyces  perigynius  and  teleutospores  of 
Coleosporium  viburni.  Describes  Puccinia  cyperi  n.  sp.  on  Cyperus  Schweinitzii , 
and  C.  strigosus;  TJromyces  gentiance  n.  sp.  on  Gentiana  quinquefolia  var.  occi- 
dentalis.  (D.  G.  F.) 

601.  Atkinson,  Geo.  F.  A  new  Ravenelia  from  Alabama.  Bot.  Gazette,  vol.  16,  No.  11, 

Nov.,  1891,  pp.  313-314.  Describes  as  new  Pavenelia  cassicecola,  upon  stems, 
leaves  and  pods  of  Cassia  niciitans.  Considered  specifically  distinct  fromP. 
stictica,  Berk.  &  Br.,  No.  554,  Myc.  Univ.,  P.  glandulaformis,  Berk.  &  Curt., 
No.  1251,  Myc.  Univ.,  and  P.  texanus,  Ell.  &  Galw.  (D.  G.  F.) 

602.  Cockerell,  T.  D.  A.  Additions  to  the  fauna  and  flora  of  Jamaica.  Jour.  Insti.  Ja¬ 

maica,  vol.  1,  Kingston,  Nov.,  1891,  p.  32.  Uredo  Vialat,  Lagerheim,  on  vine 
leaves,  is  reported  from  near  Rockport.  (E.  F.  S.) 

€03.  Graziana,  A.  Deux  champignons  parasites  des  feuilles  de  coca.  Bull.  Soc.  Mycol. 
France,  vol.  7,  Paris,  Sept.  30, 1891,  pp- 152-153,  pi.  1.  Describes  Uredo  erythro- 
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xylonis  on  Erythroxylon  coca  from  Peru  and  Bolivia,  and  Phyllosticta  erythro- 
xylonis  on  tlie  same  host  from  Bolivia.  (E.  A.  S.) 

(See  also,  Nos.  401,  402,  418,  445,  544,  588,  and  597.) 

G. — USTILAGINE^E. 


(See  Nos.  402, 558  and  597.) 


H. — ASCOMYCETES. 
I. — Gymnoasci. 

(See  No.  432,  445.) 

II. — Perisporiaccce. 


604.  Ciiatin,  A.  Contribution  a  l’histoire  botanique  de  la  truffe,  Kamme  de  Damas  (Terfezia 

Claveryi).  Comptes  Rendus,  vol.  113,  Paris,  Sept.  14, 1891,  pp.  381-384.  The 
author  had  previously  described  a  var.  arabica  of  T.  boudieri,  and  now  finds  a 
new  species  which  is  widely  distributed.  It  is  a  remarkable  species  and 
represents  the  type  of  the  section  characterized  by  reticulate  and  non-verru- 
cose  spores.  The  weight  of  the  tubers  averages  50  to  130  grams.  (E.  F.  S.) 

605.  Chatin,  A.  Contribution  a  1’histoire  botanique  de  la  truffe  (Quatrieme  note) — Karnes  de 

Bagdad  (Terfezia  Hafizi  et  Terfezia  Metaxasi)  et  de  Smyme  (Terfezia  leonis).  Comp¬ 
tes  Rendus,  vol.  113,  Paris,  Oct.  26, 1891,  pp.  530-534.  As  in  case  of  the  Terfaz 
of  Algeria,  the  kamd  of  Smyrna  is  eaten  mixed  with  meat  and  eggs  and  cooked 
in  butter  or  oil.  A  study  of  the  immature  spores  of  this  species  shows  that 
T.  boudieri  is  distinct,  and  not  an  immature  form  of  T.  leon  is,  as  Tulasne  con¬ 
jectured.  The  latter  occurs  also  in  Sicily,  near  Naples,  and  in  Spain.  (E. 
F.S.) 

606.  Chatin,  A.  Contribution  a  1’histoire  naturelle  de  la  truffe — Parallele  entre  les  Terfaz  ou 

Kamds  (Terfezia  Tirmania)  d’Afrique  et  d’Asie  et  les  truffes  d’Europe.  Comptes  Ren¬ 
dus,  vol.  113,  Paris,  Nov.  2,  1891,  pp.  582-586.  Discusses  geographical  distri¬ 
bution,  climate,  soil,  host  plants,  time  of  maturity,  depth  in  the  soil,  mode  of 
gathering,  culture,  color,  odor,  taste,  periderm,  flesh  or  gelba,  sporangia, 
spores,  and  chemical  composition  of  truffles  and  terfazias.  The  latter  are 
essentially  African  and  Asiatic,  fungi  of  hot  climates,  and  are  only  represented 
in  Southern  Europe.  Both  prefer  soils  rich  in  lime  and  oxide  of  iron.  Truf¬ 
fles  grow  at  depths  of  10-15  cm.,  but  sometimes  40-50  cm.  They  rarely  ap¬ 
proach  so  near  the  surface  as  to  lift  the  earth,  but  this  is  common  in  case  of 
Terfazias,  which  are  even  found,  growing  partly  out  of  the  soil  or  under 
leaves.  Truffles  are  generally  parasitic  on  trees ;  Terfazias,  on  under  shrubs, 
such  as  Cystinese,  or  apparently  even  on  annuals  like  Helianthus.  Terfazias 
cover  immense  districts.  They  are  gathered  and  dried  by  the  Arab  popula¬ 
tion,  to  whom  they  hold  the  same  place  as  the  potato  to  the  Irish  peasant. 
They  contain  less  nitrogen  and  phosphorus  than  truffles,  but  are  superior  in 
this  respect  to  potatoes.  The  yearly  value  of  the  Perigord  truffle  ( Tuber 
melanosporum)  exceeds  20,000,000  francs.  (E.F.  S.) 

607.  Chatin,  A.  Contribution  a  l’histoire  botanique  de  la  truffe  (Karnes de  Bagdad).  Rev. 
des  Sci.  Nat.  et  Appli.,  vol.  38,  Paris,  Nov.  20, 1891,  pp.  582-584.  Brief  account 
of  two  truffles  received  in  1891  from  M.  Metaxas,  of  Bagdad,  and  referred  to 
the  genus  Terfezia.  One  is  described  as  T.  Hafizi,  n.  sp.,  and  the  other  is 
T.  Metaxasi,  n.  sp.  The  author  believes  this  genus  will  be  found  to  be  rep¬ 
resented  by  as  many  species  in  the  desert  regions  of  Asia  and  Africa  as  is 
Tuber  in  the  more  temperate  countries  of  Europe.  (E.  F.  S.) 

608.  Gaillard,  A.  Observations  d’un  retour  a  l’etat  vegetatif  des  Peritheces  dans  le  genre 

Meliola.  Bull.  Soc.  Mycol.  France,  vol.  7,  Paris,  Sept.  30,  1891,  pp.  151-152. 
Notes  the  fact  that  certain  perithecia  remain  paler  and  smaller  than  others. 
These  are  sterile  and  their  cells  grow  out  into  long  mycelial  filaments.  (E, 
A.  S.) 
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600*  Knowles,  H.  G.  Truffles.  Repts.  from  consuls  of  U.  S.,  No.  132,  Sept.,  1891,  pp. 
158-160.  Considers  truffles  due  to  sting  of  insect.  Notes  method  of  hunt¬ 
ing  for  them  by  pigs  in  France  and  describes  training  of  dogs  for  the  same 
purpose.  Gives  value  of  452,361  pounds  exported  from  France  in  1889  at 
$476,147.  Explains  method  of  canning.  (J.  F;  J.) 

610*  [?  Masters,  M.  T.]  A  Syrian  Truffle.  Gard.  Chron.,  3d  ser.,  vol.  10,  London,  Nov. 
21,  1891,  p.  617,  &  col.  Notes  that  M.  A.  Chatin  has  described  a  peculiar 
truffle  in  Comptes  Rendus.  (See  No.  604.)  (M.  B.  W.) 

(See  also  No.  445  and  637.) 


III. — Splicer  iacece. 

611.  Atkinson,  Geo.  F.  On  the  structure  and  dimorphism  of  Hypocrea  tuberifornus. 

Bot.  Gazette,  vol.  16,  Oct.,  1891,  pp.  281-284,  pi.  1.  Describes  the  ascigerous, 
sphacelial,  and  stromatous  forms  of  the  fungus,  placing  it  in  the  genus  Hypo¬ 
crella  of  Saccardo.  Considers  the  species  distinct  from  Dussiella  of  Patouillard, 
and  shows  the  near  relation  existing  between  the  genera  Epichloe  and  Hypo- 
crella.  Points  to  separation  of  the  genera  on  ground  of  inclosure  or  non¬ 
inclosure  of  culm  of  host  by  the  stroma  of  the  fungus  as  a  trifling  one,  and 
cites  case  of  Hypocrella,  which  surrounds  opening  buds  of  Andropogon  Vir- 
ginicus  as  torn  asunder  by  opening  of  the  buds.  Paper  read  before  Bot.  Club 
of  Am.  Asso.  Adv.  Sci.,  Aug.,  1891.  (D.  G.  F.)  See  notice  in  Ibid.,  Sept.  1891, 
p.  256. 

612.  Atkinson,  Geo.  F.  Sphserella  gossypina,  n.  sp.,  the  perfect  stage  of  Cercospora  gossy- 

pina,  Cooke.  Bull.  Torrey  Bot.  Club,  vol.  18,  Oct.,  1891,  pp.  300-301,  pi.  1. 
Gives  paper  read  before  the  Bot.  Club  of  the  Am.  Asso.  for  Advancement  of 
Science,  Washington,  Aug.,  1891,  describing  Splicer ella gossypina,  n.  sp.,  found 
very  abundant  upon  leaves  of  Gossypiwn  herbaceum  attacked  by  Cercospora 
gossypina.  Considers  the  Spharella  a  perfect  stage  of  the  Cercospora.  (D.  G.  F.) 
See  title  in  Bot.  Gaz.,  vol.  16,  Sept.  15,  1891,  p.  261. 

613.  Cooke,  M.  C.  Cordyceps  Hawkesii,  Gray.  Grevillea,  vol.  19,  London,  Mar.,  1891, 

pp.  76-78.  Discusses  the  characters  of  the  species  as  compared  with  other 
Australasian  Cordyceps,  and  reprints  the  orignal  description.  (M.  B.  W.) 

614.  Cooke,  M.  C.  Memorabilia.  Grevillea,  vol.  19,  London,  Mar.,  1891,  pp.  80-81. 

Notes  that  Valsaria  parmularia,  Berk.,  specimens  so-called  in  Roumegueres’s 
Fungi  Gallici,  No.  4338, is  not  that  species,  but  probably  Valsaria  rubricosa, 
Fr. ;  Epichloe  hypoxylon,  Peck,  is  identical  with  Hypocrella  atramentosa,  B. 

4  &  C. ;  Agaricus  ( Galera )  mucidolens ,  Berk.,  belongs  to  Hyporrhodii.  (M.  B.  W.) 

615.  Cooke,  M.  C.  New  British  fungi.  Grevillea,  vol.  19,  No.  91,  London,  Mar.,  1891, 

p.  86.  Describes  Hypocrea  ( Bromella )  leptogicola,  Cke.  &,  Mass.,  on  Leptogonium 
growing  upon  Robinia;  Stuartella  Carlylei  Cke.  &  Mass.,  Mollisia  dactyligluma, 
on  Dactylis  glomerata,  and  Lachnella  stigmella.  (M.  B.  W.) 

616.  Delacroix,  G.  Especes  nouvelles  de  champignons  inferieurs.  Bull.  Soc.  Mycol. 

France,  vol.  7,  Paris,  June  30,  1891,  pp.  104-111,  pi.  2.  Describes  Ploivriglitia 
Karsteni,  Herpotrichia  ceralium,  Ceratostoma  truncation ,  C.  stromaticum,  Ncc- 
triella  maydis,  Zigncella  culmicola,  Delacr.  &  Niel,  Chcetomella  longiseia,  C. 
tortilis,  Mcicrophoma  carpincola,  Coryneum  faginum,  PemciUium  Duclanxi,  Moro- 
nopsis  { nov.  gen)  in  quin  an  s,  Sterigmatocystis  ochracea,  Dictyosporium  secalinum, 
Fusarium  ceruginosum,  Fusicoccum  populinum,  F.  complanatum.  (E.  A.  S.) 

617.  MacMillan,  Conway.  Notes  on  fungi  affecting  leaves  of  Sarracenia  purpurea  in 

Minnesota.  Bull.  Torrey  Bot.  Club,  vol.  18,  July,  1891,  pp.  214-215.  Gives 
notes  on  Sphcerella  sarracenia ?  (Schw.)  Sacc.,  Leptosphceria  scapopliila  (Peck), 
Sacc.,  Peziza  abrata  and  Pestalozzia  aquatica,  E.  &.  E.  Describes  as  new 
species  Helminthosporium  sarracenia:  and  Brachysporium  sarracenice.  (D.  G.  F. ) 

618.  Prillieux  et  Delacroix.  Complement  a  1’ etude  de  la  maladie  du  coeur  de  la  bet- 

terave.  Bull.  Soc.  Mycol.,  France,  vol.  7,  Paris,  Mar.  21,  1891,  pp.  23-25,, 

16788 — No.  2 - 9 
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fig.  9.  Splicer  ell  a  tabifica,  a  new  species  found  in  connection  with  EliyUosticta 
tab  [flea  is  considered  as  the  ascomycetous  form  of  the  latter.  Describes  this 
together  with  the  following  new  species  found  in  connection  with  the  Phyl- 
losticta:  Ascoeliyta  beta’,  A.  beticola,  Diplodia  beticola.  (E.  A.  S.) 

619.  W  estivood,  I.  O.  Parasites  on  Plants  and  Animals.  Gard.  Cliron.,  3dser.,  vol.  9> 
London,  May,  1891,  p.  553,  2  cols.,  fig.  4.  Popular  description  of  the  ex¬ 
ternal  appearance  of  Cor dy ceps  on  larvae.  (M.  B.  W.) 

(See  also  Nos.  392,  445,  and  621. 


IV. — Discomycetes. 

620.  Boyer.  Note  sur  la  Reproduction  des  Morilles.  Bull.  Soc.  Mycol.,  France,  vol.  7, 

No.  3,  Paris,  Sept.  30,  1891,  p.  150.  Gives  details  of  a  successful  experiment 
in  reproducing  the  Morel  on  a  substratum  apparently  free  from  infection 
before  sowing  on  it  the  ddbris  of  some  partially  liquefied  specimens.  (E. 
A.  S.) 

621.  C  OOKE,  M.  C.  Omitted  Diagnoses.  Grevillea,  vol.  19,  London,  March,  1891,  pp. 

71-75.  Contains  descriptions  of  23  species  of  fungi  which  are  not  found  in 
Saccardo’s  Sylloge,  in  the  genera  Peziza,  Splice, via,  Helotium,  Pliialia,  Lack - 
vclla,  Bui yaria,  Ombrophila,  Ryparobius,  Patellaris,  Phacidinm,  and  Phoma- 
(M.  B.  W.) 

622.  Phillips,  W.  Omitted  Discomycetes.  Grevillea,  vol.  19,  No.  92,  London,  June, 

1891,  pp.  106-107.  Contains  descriptions  of  the  following  species  not  in 
Saccardo’s  Sylloge.  Avmaria  stomella  Cke.  and  Phil.,  n.  sp.,  Hymenoscypha 
Carmichcelii,  Berk.,  Phil.,  H.  flexipes,  Cke.  and  Phil.,  Helotium  aurantiacum, 
Cke.,  Mollisia  chlorosticta,  E.  P.  Fries,  LachneUa  luzulina,  Phil.  =  Dasyseypha 
hyalina  (Phill.)  Sacc.,  L.  albopileata,  Cke.  var.  subaurata,  Ellis;  L.  conformis, 
Cke.,  Enccelia  hypochlora  Berk,  and  Curt.  (M.  B.  W.) 

(See  also  Nos.  445,  452,  615,  and  644.) 


I. — IMPERFECT  AND  UNCLASSIFIED  FORMS. 

I. — Hyphomycetes  and  Stilbea’. 

623.  Boudier,  Em.  Quelques  nouvelles  especes  de  Champignons  inferieurs.  Bull.  Soc. 

Mvcol.,  France,  vol.  7,  No.  7,  Paris,  June  30,  1891,  pp.  81-83,  pi.  1.  Describes 
the  following  new  species:  Botrytis  albido-cassia,  Hycoyone  ochracea ,  Volutella 
albopila,  Hymenula  citrina.  (E.  A.  S.  ) 

624.  Dufour,  Jean.  Le  Champignon  parasite  des  vers  blancs.  Cliron.  Agric.  Vit.  et  Fores. 

du  Vaud,  vol.  4,  Lausanne,  Nov.  10, 1891,  pp.  376-384.  Gives  some  general  notes 
on  the  presence  of  entomogenous  fungi.  Describes  the  ravages  of  Botrytis 
tenella  on  the  white  worm,  and  mentions  the  consequent  attempts  to  propa¬ 
gate  the  fungus  by  infecting  worms  with  spores  produced  in  artificial  cult¬ 
ures.  In  order  to  test  this,  several  experiments  were  tried.  Healthy  worms 
were  infected,  both  confined  in  pots  and  in  the  open  ground.  The  worms 
seemed  to  resist  the  parasite  even  in  the  closed  pots,  and  more  strongly  in  the 
open  ground.  The  conditions  favoring  a  rapid  infection  are  not  yet  known. 
(E.  A.  S. ) 

625.  Giard,  Alfred.  Nouvelle  recherches  surle  Champignon  parasite  du  hanneton  vul- 

gaire  (Isaria  densa,  Link).  Comptes  Rend.,  Soc.  Biol.,  new  ser.,  vol.  3, 
Paris,  July  23,  1891,  pp.  575-579.  Shows  that  the  fungus  of  the  white  worm 
was  common  in  Lower  Seine  in  1866.  Since  then  the  equilibrium  be¬ 
tween  the  insect  and  its  parasite  has  been  preserved.  The  balance  could, 
however,  be  turned  in  favor  of  the  latter  by  spreading  liquid  cultures  of  the 
spores  over  the  infested  territory.  The  article  contains  the  same  notes  on 
synonomy  as  No.  624.  (E.  A.  S. ) 
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626 .  Gihard,  Alfred.  Sur  la  transmission  de  l’Isaria  du  ver  blanc  an  ver  a  Soie  (Isaria 
densa,  Link).  Comptes  Rend.,  Soc.  Biol.,  new  ser.,  vol.  3,  Paris,  July  2,1891, 
pp.  507-508.  Shows  that  it  is  possible  to  infect  the  silk  worm  with  the  Isa¬ 
ria  of  the  white  worm.  Hopes  in  this  way  to  discover  whether  the  Isaria 
is  modified  by  its  change  of  hosts  and  whether  it  approaches  Botrytis  Bas- 
siaua.  Suggests  that  care  should  be  used  in  spreading  the  Isaria  over  re¬ 
gions  where  the  silk  worm  is  raised.  (E.  A.  S.  ) 

627  Mayo,  N.  S.  Enzootic  cerebritis,  or  “staggers”  of  horses.  Bull.  Kansas  State  Agric. 

Ex.  Sta.,  Yet.  Dept.,  No.  24,  Manhattan,  Sept.,  1891,  pp.  107-116,  pi.  1.  Re¬ 
ports  results  of  experiments  with  moldy  corn  as  the  supposed  cause  of  the 
“blind”  or  “mad  staggers.”  Thinks  the  spores  of  Aspergillus  glaucus  are 
capable,  when  introduced  into  the  circulation  of  the  animal,  of  producing 
the  disease.  The  presence  of  the  growing  mycelia  thought  to  be  ascertained 
in  the  liver  of  guinea  pig  inoculated  with  water  containing  spores  of  the 
fungus.  Gives  result  of  experiment  with  colt  fed  upon  corn  covered  with 
Aspergillus  glaucus,  attributing  final  death  of  the  animal  to  i>resence  of  the 
spores  of  the  fungus  inits  system.  (See  also  Kept.  Kansas  State  Board  Agric., 
Topeka,  Sept.,  1891,  pp.  42-50;  noticed  in  Exper.  Sta.  Rec.,  vol.  3,  January, 
1892,  pp.  388-389.)  (D.G.F.) 

628.  Prilliettx  et  Delacroix.  Endoconidium  temulentum,  nov.  gen.  no v.  sp.,  Prill,  et 

Dela.,  Champignon  donnant  auseigle  des proprietes venbneuses.  Bull.  Soc.  Mycol., 
France,  vol.  7,  No.  2  June  30, 1891,  pp.  116-117,  fig.  2.  Describes  the  new  genus, 
Endoconidium,  having  the  spores  formed  within  a  tube.  Species  E.  temulen- 
ium,  found  on  rye  in  1890,  in  the  department  of  Dordogne,  and  giving  it  a  poi¬ 
sonous  quality.  On  a  few  of  the  same  grains  was  found  another  new  species, 
Fusarium  miniatum,  related  to  F.  ruberrimi,  Dela.  (E.  A.  S.) 

629.  Skuse,  F.  A.  A.  The  New  Zealand  vegetable  caterpillar.  Victorian  Naturalist, 

vol.  8,  Melbourne,  June- July,  1891,  pp.  47-48.  Refers  to  paper  by  Tlios. 
Steel,  and  states  that  the  larva  attacked  bv  the  fungus  Isaria  Kobertsii  is  not 
that  of  Hapialus  rirescens.  Quotes  from  other  authorities  in  reference  to  this 
point,  and  it  therefore  remains  a  question  as  to  the  species  attacked  by  the 
fungus.  (J.  F.  J.) 

630  Thaxter,  Roland.  On  certain  New  or  Peculiar  North  American  Hyphomycetes,  II. 

Bot.  Gazette,  vol.  16,  July,  1891,  pp.  201-205,  pi.  2.  Describes  Uelicocepha- 
lum  sarcophilum,  nov.  gen.  et  nov.  sp.,  on  carrion  from  Conn.,  found  in  labo¬ 
ratory  cultures;  Gonatorrliodiella  parasitica,  nov.  gen.  et  nov.  sp.,  on  Hypo- 
crca  and  Hypomyces;  Desmidiospora  myrniecophila,  nov.  gen.  et  nov.  sp., 
on  the  body  of  a  large  ant,  Conn.  Remarks  this  latter  species  may  possibly 
be  an  imperfect  form  of  Cordyceps  unilateralism  Tul.,  and  suggests  possibility 
of  its  being  parasitic  on  young  Isaria  or  Cordyceps  previously  developed  on 
the  insect.  Describes  also  Everhartia  liguatilis,  nov.  sp.,  on  wet  logs  from 
Conn.,  figuring  E.  hymenuloides  Saec.  and  Ellis  for  comparison.  (D.  G.  F.) 

631.  T  RABUT,  E.  Les  Champignons  parasites  duCriquet  Pelerin.  Rev.  Gen.  Bot.,  vol.  3,  No. 

34,  Paris,  Oct.  15, 1891,  pp.  401-405,  pi.  1.  Notes  a  fungous  disease  on  the  migra¬ 
tory  locust  (Acridium  perigrinum  )  in  Algeria,  found  especially  on  females  after 
laying  the  eggs.  Thefungus  was  named  Botrytis  acridiorum  by  the  author,  and 
Lachnidium  acridiorum  by  Giard,  the  latter  name  being  adopted  in  the  article. 
MM.  Knuckel  and  Langlois  have  referred  it  to  Polyrhigium  leptoplnyci,  Giard. 
The  fungus  develops  on  all  the  membranes  covering  the  joints,  but  more  es¬ 
pecially  between  the  abdominal  rings.  It  is  entirely,  superficial  never  pene¬ 
trating  the  body  cavities.  Two  kinds  of  spores  have  been  found — one  round 
and  unicellular,  the  other  elongated  and  septate.  The  article  also  describes 
Cladosporium  herbarum,  var.  and  Sacclutromyccesf  parasiiaris  as  parasitic  on 
the  bodies,  and  Oospora  ororum,  n.  sp.  on  the  eggs  of  the  insects.  (E.  A.  S.) 

(See  also  Nos.  445,  541,  612,  616,  and  617.) 


192 


II. — Sphceropsideoe  and  Melanconecc. 

632  Pammel,  L.  H.  Spot  Disease  of  Cherry  (Cylindrosporium  padi.)  Bull.  Iowa  Agric.  Ex. 

Sta.  [Ames],  No.  13,  Des  Moines,  May,  1891,  pp.  55-66,  pi.  2,  fig.  3.  Discusses 
synonomy  of  tlie  species  and  describes  the  microscopic  characters  of  the  fun¬ 
gus  with  list  of  plants  affected  by  it.  (D.  G.  F.) 

633.  Pammel,  L.  H.  Spot  Disease  of  Currants  and  Gooseberries.  Bull.  Iowa  Agric.  Ex.  Sta. 

[Ames],  No.  13,  Des  Moines,  May,  1891,  pp.  67-71,  figs.  3.  Discusses  the 
literature  and  geographical  distribution  of  Septoria  ribis,  Desm.,  Cercos- 
pora  angulata,  Wint.  and  Gloeosporium  ribis,  Peck.  Expresses  the  opinion 
that  the  Cercospora  is  the  fungus  which  causes  in  part  the  defoliation  of 
white  and  red  currants.  Thinks  Sphcerella  grossularice,  Fr.  is  genetically  con¬ 
nected  with  Cercospora  angulata,  Wint.,  and  also  with  Septoria  ribis,  Desm. 
(D.  G.  F.) 

634.  Prillieux  et  Delacroix.  Hendersonia  cerasella,  nov.  sp.  Bull.  Soc.  Mycol., 

France,  vol.  7,  No.  1,  Paris,  Mar.  31, 1891,  pp.  21-22,  figs.  2.  Describes  Hender¬ 
sonia  cerasella,  a  new  species  found  on  the  sterile  spots  of  Coryneum  Beijer- 
inclcii  on  cherry  leaves.  (E.  A.  S.) 

(See  also  Nos.  383,  391,  445,  616,  617,  618,  and  621.) 

III. — 'Miscellaneous. 

635.  Comstock,  J.  H.,  and  Slingerland,  M.  V.  Wireworms.  Bull.  Cornell  Univ. 

Agric.  Ex.  Sta.,  entomological  division,  No.  33,  Ithaca,  Nov.,  1891,  p.  211. 
Notes  Metarrhiziuni  anisoplice,  as  determined  by  Tliaxter,  attacking  and  kill¬ 
ing  the  larva;  of  wireworms  under  experiment.  (D.  G.  F.) 

636.  Massee,  Geo.  Sarcomyces,  new  genus.  Grevillea,  vol.  20,  London,  1891,  pp.  13- 

14.  Describes  Sar corny ces  vinosa  nov.  gen.  and  nov.  sp.,  on  wood  from  Vene¬ 
zuela  and  South  Carolina.  (D.  G.  F.) 

637.  Southworth,  Effie  A.  Notes  on  some  curious  fungi.  Bull.  Torrey  Bot.  Club, 

vol.  18,  Oct.,  1891,  pp.  303-304.  Describes  briefly  peculiar  fungus,  possibly 
Poly  poms  officinalis  from  California,  and  Erysiphe  like  form  on  Muhlenbergia; 
also  a  superficial  fungus  on  bark  of  orange  likely  to  prove  a  species  of  Phy- 
matomosphaeria.  (D.  G.  F.) 

(See  also  Nos.  437,  445,  and  631.) 

Gr. — MORPHOLOGY  AND  CLASSIFICATION  OF  BACTERIA. 

638.  Blanchard,  Dr.  R.  Sur  un  Spirille  geant  developpd  dans  les  cultures  de  sediments 

d’eau  douce  d’Aden.  Rev.  g6n.  sci.,  pure  et  appliq.,  2  ann.  Paris,  Jan.  15,  1891, 
pp.  21-22,  figs  8.  Review  of  a  paper  by  A.  Certes  in  Bull,  de  la  Soc.  Zool. 
de  France,  t.  14,  p.  322.  (E.  F.  S.) 

639.  Henneguy,  F.  Contribution  al’etude  de  la  morphologic  et  du  developpement  des 

Bacteriaceaes.  Rev.  gdn.  sci.,  pure  et  appliq.,  2  ann.  Paris,  Jan.  15,  1891,  p. 
21.  Review  of  a  paper  by  A.  Billet  in  Bull.  Scientifique  du  Nord  de  la 
France  et  de  la  Belgique,  t.  21,  1890.  (E.  F.  S.) 

611.  Mangin,  L.  Die  Pflanzen  und  Thiere  in  den  dunklen  Raumen  der  Rotterdamer  Wasser- 
leitung.  Rev.  g6n.  sci.  pure  et  appliq.,  2  ann.,  Paris,  Mar.  30,  1891,  p.  193-194. 
Revie  w  (in  French)  of  a  paper  by  Hugo  de  Vries  on  the  presence  of  Creno- 
thrix  Kuhniana  in  the  water  supply  of  Rotterdam.  (E.  F.  S.) 

642.  Metchnikoff,  E.  Les  idees  nouvelles  sur  la  structure,  le  developpement  et  la  repro¬ 
duction  des  bacteries.  Rev.  g6n.  sci.  pure  et  appliq.,  2  ann.,  Paris,  April  15, 
1891,  pp.  211-216,  figs.  14.  The  author  considers  bacteria  most  nearly  related 
to  the  lower  algae.  The  possession  of  a  true  nucleus,  which  often  fills  nearly 
the  entire  cell ;  the  occurrence  of  pleomorphism,  now  proved  for  pathogenic 
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as  well  as  saprophytic  forms ;  the  existence  of  gelatinous  zoogloea  j  the  exist¬ 
ence  of  cilia,  even  in  Coccus  forms,  and  the  multiplication  by  fission  are  all 
bonds  of  kinship  with  Cyanophyceae.  One  objection  to  this  view  is  the  total 
absence  of  endospores  in  algae.  The  formation  of  endospores  connects  the 
bacteria  with  the  flagellate  infusoria,  while  in  their  branching  they  recall 
fungi.  Botanists  have  laid  great  stress  on  the  fact  that  the  spores  ot  some 
bacteria  germinate  at  the  poles  and  others  at  the  equator.  The  fact  is,  both 
methods  occur  in  the  same  species.  (E.  F.  S.) 

(See  also  Nos.  527,  543,  and  588.) 

H. — MORPHOLOGY  AND  CLASSIFICATION  OF  MYXOMYCETES. 

643.  Balliet,  Letson.  Slime  molds.  The  Ornithologist  and  Botanist,  vol.  i,  Bing¬ 

hamton,  N.  Y.,  Nov.,  1891,  p.  85,  1  col.  Under  this  heading,  describes  popu¬ 
larly  Protococcus  on  flowerpots.  (D.  G.  F.) 

644.  Bucknall,  Cedric.  The  fungi  of  the  Bristol  district.  Part  xiii,  Proc.  Bristol  Nat. 

Soc.,  new  ser.,  vol.  6,  Bristol,  1891,  pp.  274-277.  A  list  of  thirty  fungi  of 
various  orders  added  to  the  flora  of  Bristol,  with  descriptions  of  some  of  the 
species.  The  following  are  described  as  new:  Oligonema  furcatum,  Perich- 
cena  confusa,  Masse  in  lift.,  Lachnella  fragariastri ,  Phil,  in  litt.  (M.  B.  W.) 

645.  Lister,  Arthur.  Notes  on  Mycetozoa.  Jour,  of  Bot.,  vol.  29,  London,  Sept., 

1891,  pp.  257-268,  pi.  5.  Contains  descriptions  of  fourteen  species  not  in¬ 
cluded  in  Cooke’s  Myxomycetes  of  Great  Britain,  with  five  plates.  The  fol¬ 
lowing  new  species  are  described :  Physarum  calidris ,  Cornuria  depressa,  Hem¬ 
iarcyria  intorta.  (M.  B.  W.) 

646.  Niel,  M.  Remarques  h  propos  des  Tubulina  fragiformis,  Pers.,  et  cylindrica,  Bull. 

Bull.  Soc.  Mycol.  France,  vol.  7,  No.  2,  Paris,  June  30,  1891,  p.  98.  Points  out 
the  differences  between  the  two  species  as  mentioned  in  previous  descrip¬ 
tions.  Does  not  see  Saccardo’s  reasons  for  combining  them.  (E.  A.  S.) 

647.  Rex,  Geo.  A.  Hemiarcyria  clavata,  Pers.  Proc.  Acad.  Nat.  Sci.  Phila.,  Part 

ii.  Phila.,  1891,  pp.  407-408.  Records  discovery  of  spinose  processes  on  the 
spiral  thickenings  of  the  threads  of  capillitium  of  this  species  by  use  of  oil 
immersion  lens.  (D.  G.  F.) 

648.  Rex,  Geo.  A.  New  American  Myxomycetes.  Proc.  Acad.  Nat.  Sci.  Phila.,  Part 

ii.  Phila.,  1891,  pp  389-398.  Describes  the  following  species  as  new :  Phys¬ 
arum  nucleatum,  Physarum  penetrate,  Chondrioderma  aculeatum,  Stemonitis 
Webberi,  Stemonitis  Virginiensis,  Stemonitis  nigrescens,  Comatricha  irregularis , 
Cribraria  violacea,  Cribraria  languescens ,  Trichia  Andersoni,  Hemiarcyria  long- 
ifila ,  Hemiarcyria  Varneyi,  H.  obscura,  Dianerna,  nov.  gen.,  D.  Harveyi.  (D. 
G.F.) 

649.  Rex,  Geo.  A.  Trichia  proximella,  Karst.  Proc.  Acad.  Nat.  Sci.  Phila.,  Part  iii, 

Dec.  16, 1890,  pp.  436-438.  Gives  comparison  of  Trichia  proximella  Karst,  and 
T.  Jackii  Karst,  and  a  series  published  in  Journal  of  Mycology,  Aug., 
1886,  as  possessing  diagnostic  characters  of  T.  affusis,  DBy.  and  T.  Jackii, 
Rostf.  Decides  all  three  as  forms  differing  only  in  development.  (D.  G.  F.) 

650.  Wingate,  Harold.  Note  on  Stemonitis  maxima,  Sz.  Proc.  Acad.  Nat.  Sci.  Phila., 

Part  ii.  Phila.,  1891,  p.  438.  Gives  result  of  examination  of  type  specimens 
of  Stemonitis  maxima,  Sz.,  found  in  Schweinitz  herbarium  which  he  decides 
is  identical  with  a  form  found  commonly  in  vicinity,  to  be  issued  shortly 
in  N.  Am.  Fungi.  (D.  G.  F.) 

(See  also  No.  652.) 
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J. — TECHNIQUE. 

652.  Cook,  O.  F.  Methods  of  collecting  and  preserving  Myxomycetes.  Bot.  Gazette,  vol. 
16,  Sept.  15,  1891,  p.  263.  Notice  of  remarks  made  before  the  Bot.  Club  of  A. 
A.  A.  S.,  Aug.,  1891,  describing  method  of  preservation  of  specimens  of 
Myxomycetes  by  use  of  two  stiff  pieces  of  cardboard,  separated  by  strips  of 
cork  glued  to  each  end,  between  which  the  specimens  are  glued.  The  two 
pieces  of  cardboard  are  then  inclosed  in  an  ordinary  herbarium  pocket. 
(D.  G.  F.) 

65 3>  Graziaxi,  A.  Les  reactifs  utilises  pour  1’ etude  microscopique  des  champignons. 

Bull.  Soc.  Mycol.  France,  vol.  7,  Paris,  Sept.  30,  1891,  pp.  189-192.  A  list  of 
reagents  used  in  studying  fungi,  together  with  formulae  for  those  that  are 
not  simple  liquids  or  solutions.  (E.  A.  S.) 

(See  also  Nos.  545,  and  647.) 
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EXPERIMENTS  IN  THE  TREATMENT  OF  RUSTS  AFFECTING 

WHEAT  AND  OTHER  CEREALS. 


By  B.  T.  Galloway. 


INTRODUCTION. 


No  plant  diseases  have  attracted  as  widespread  attention  as  the  rusts 
of  cereals.  For  more  than  a  hundred  years  scientists  and  practical 
men  all  over  the  world  have  made  these  parasites  the  subject  of  study 
and  thought,  but  as  yet  nothing  definite  is  known  as  regards  a  practi¬ 
cal  and  efficient  means  of  preventing  them.  At  the  present  time  the 
rust  of  wheat  is  probably  attracting  more  attention  in  Australia  than 
any  other  country.  The  whole  colony  is  alarmed  at  the  ravages  of 
the  rust  pest,  which,  it  is  estimated,  causes  a  loss  of  over  $10,000,000 
annually.  At  a  recent  rust  conference  held  in  Sydney,*  delegates  were 
present  from  Victoria,  South  Australia,  Queensland,  and  New  South 
Wales.  Some  knowledge  of  what  was  done  at  this  gathering  may  be 
gained  when  it  is  stated  that  it  lasted  five  days  and  that  the  report  of  its 
proceedings  embodies  over  fifty  thousand  words.  The  delegates  were  a 
representative  body  of  men,  and  the  report  shows  them  to  be  thoroughly 
conversant  with  nearly  all  known  facts  bearing  upon  this  important 
subject.  In  this  country  rust  has  of  late  attracted  no  great  amount  of 
attention.  This  is  not  due  to  a  diminution  in  the  amount  of  damage 
it  occasions,  but  is  owing  to  the  fact  that  the  annual  drain  upon  the 
farmers’  income,  which  it  causes,  has  come  to  be  regarded  as  a  matter 
of  course.  Year  after  year  the  crqp  in  nearly  every  field  is  ent  short 
by  rust,  so  that  it  is  difficult  to  say  just  how  much  damage  results 
simply  because  there  are  no  figures  for  comparison. 

The  average  yield  of  wheat  in  the  United  States  in  1S91  was  only 
15.3  bushels  per  acre,t  an  amount  insignificant  when  compared  with 
some  countries  that  do  not  have  half  the  natural  advantages.  This 
abnormally  low  yield  is,  of  course,  due  to  several  causes,  rust  being 


*  A  review  of  the  report  of  this  conference  is  to  be  found  on  another  page  of  this 
Journal. 

t  Report  U.  S.  Department  of  Agr.,  1891,  p.  29? 
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one  of  them.  By  better  methods  of  farming,  such  as  the  improvement 
of  varieties,  crop  rotation,  the  prevention  of  rust  and  smut,  proper  use 
of  plant  foods,  etc.,  the  average  yield  could  in  all  probability  be  raised 
to  20  bushels  per  acre  at  comparatively  little  additional  expense.  Such 
an  increase  would  mean  to  our  farmers  more  than  $170,000,000,  annu¬ 
ally.  The  rust  problem,  so  far  as  it  concerns  the  yield  of  grain,  prob¬ 
ably  exerts  as  great  an  influence  as  any  one  thing  over  which  there  is  a 
possibility  of  control.  It  is  important,  therefore,  that  all  phases  of  the 
subject  be  fully  investigated  as  it  is  by  this  means  only  that  proper  con¬ 
clusions  in  regard  to  prevention  can  be  reached. 

PLAN  OF  THE  WORK. 

In  planning  the  work  on  rust  it  seemed  desirable  at  first  to  limit 
the  investigations  to  two  lines  of  research.  These  maybe  briefly  sum¬ 
marized  as  follows: 

(1)  Experiments  in  spraying  with  various  chemicals  and  in  treating 
the  soil  and  seed  in  various  ways  in  the  hope  of  preventing  the  disease. 

(2)  Comparative  studies  of  several  so-called  rust-resisting  and  non¬ 
rust-resisting  varieties,  to  determine  whether  they  possess  more  or  less 
constant  anatomical  or  physiological  characteristics  which  may  explain 
susceptibility  or  non  susceptibility  to  the  disease. 

This  paper,  as  the  title  indicates,  will  deal  with  the  first  problem, 
i.  e .,  experiments  in  spraying  and  in  soil  and  seed  treatments  to  de¬ 
termine  their  effects  on  rust.  At  the  outset  it  was  decided  to  make  an 
attempt  to  prevent  rust  without  any  special  regard  to  expense,  it  being 
thought  that  the  latter  question  could  be  considered  later  as  a  distinct 
problem.  It  is  proper  here  to  acknowledge  the  valuable  assistance 
rendered  by  W.  T.  Swingle,  P.  H.  Dorsett,  and  D.  G.  Fairchild.  The 
experiments  would  doubtless  have  been  largely  under  the  supervision 
of  Mr.  Swingle  but  for  the  fact  that  more  immediately  important  labors 
called  him  elsewhere.  With  but  one  exception  all  the  treatments  at 
Garrett  Park,  Md.,  were  made  by  Mr.  llorsett.  He  also  collected  the 
specimens  at  each  treatment,  made  the  many  necessary  tedious  counts 
of  plants,  and  harvested  and  threshed  the  grain.  Mr.  Fairchild  aided 
materially  in  making  out  the  formula}  for  fungicides  and  also  assisted 
in  other  lines  of  work. 

In  order  that  the  work  might  be  carried  on  under  as  widely  different 
conditions  of  soil  and  climate  as  possible,  Maryland  and  Kansas  were 
selected  as  the  States  in  which  to  make  the  experiments.  In  Maryland 
the  work  was  carried  on  under  tne  supervision  of  the  writer,  while  in 
Kansas  a  part  was  intrusted  to  J.  F.  Swingle,  of  Manhattan,  and  apart 
to  E.  Bartholomew,  of  Iiockport,  160  miles  northwest  of  the  former 
place.  The  experiments  at  the  three  stations  were  in  most  respects 
similar,  but  for  the  sake  of  convenience  they  will  be  described  under 
separate  heads. 
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Before  taking  up  the  experiments  in  detail,  it  may  be  said  that  they 
were  designed  primarily  to  determine — 

(1)  The  effect  on  winter  wheat  of  treating  the  soil  with  various  chem¬ 
icals  before  planting. 

(2)  The  effect  of  treating  the  seed,  previous  to  planting,  with  chemi¬ 
cals  and  with  hot  water. 

(3)  The  effect  of  spraying  and  dusting  the  plants  every  ten  days  from 
the  time  they  appeared  above  ground  until  harvest,  using  various  prepa¬ 
rations  having  known  fungicidal  value  and  others  that  had  never  been 
tested  in  this  respect. 

(4)  The  effect  of  spraying  and  dusting  every  twenty  days,  beginning 
and  ending  the  same  as  in  (3),  and  also  using  the  same  preparations. 

(5)  The  effect  of  spraying  and  dusting  the  plants  every  ten  days,  com¬ 
bined  with  soil  treatment  alone  and  with  both  soil  and  seed  treatments. 

(6)  The  effect  of  spraying  and  dusting  every  twenty  days  combined 
with  the  other  treatments,  as  in  (5). 

(7)  The  effect  on  spring-planted  wheat,  oats,  and  rye  of  spraying  and 
dusting  with  various  fungicides  and  other  preparations  at  intervals  of 
two,  ten,  and  twenty  days,  respectively. 

From  the  foregoing  it  will  be  seen  that  there  were  soil  and  seed  treat¬ 
ments;  spraying  and  dusting  at  intervals  of  two,  ten,  and  twenty  days; 
and  a  combination  of  these  various  methods.  In  all  cases  it  should  be 
borne  in  mind  that  the  word  “  effect”  is  here  used  in  a  broad  sense, 
that  is,  it  includes  the  influence  of  the  various  treatments  on  rust, 
as  well  as  on  the  soil,  seed,  and  plants.  The  foregoing  general  summary 
of  the  objects  of  the  work  will,  it  is  hoped,  enable  the  reader  to  under¬ 
stand  the  details  which  will  now  be  taken  up. 

EXPERIMENTS  AT  GARRETT  PARK,  MARYLAND. 

For  the  work  at  this  place  a  piece  of  ground  400  feet  long  and  110  feet 
wide  was  selected.  It  was  comparatively  level,  and  as  regards  fertility 
and  other  necessary  important  conditions,  was  fairly  even  throughout. 

On  September  20,  1891,  the  ground  was  plowed  and  thoroughly  har¬ 
rowed,  but  owing  to  the  fact  that  for  several  years  it  had  been  in 
clover  it  was  with  difficulty  put  in  good  condition  for  planting.  On 
October  5  it  was  platted,  the  plats  throughout  being  3  feet  wide  and 
33  feet  long.  Walks  2  feet  wide  were  left  between  each  plat,  and  alleys 
3  feet  wide  were  run  every  33  feet  from  end  to  end  of  the  entire  block. 
Planting  began  on  October  14  and  was  finished  on  the  25th  of  the  same 
month.  Every  plat  was  planted  by  hand,  the  grain  being  sown  at  the 
rate  of  2  bushels  per  acre  in  drills  9  inches  apart.  The  drills  were 
opened  with  a  hoe,  and  after  sowing  the  grain  was  covered  with  the  same 
implement.  The  following  is  a  list  of  the  various  treatments,  set  forth 
in  tabular  form. 
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Table  1. — Statement  of  the  method  of  treating  each  plat  in  the  wheat-rust  experiments 

at  Garrett  Parle,  Md. 

SERIES  I.— SOIL  TREATMENT. 


Plats. 

Kind  of  treatment. 

1  and  91 

Untreated. 

2  and  92 

Soil  treated  with  flowers  of  sulphur,  4  ounces  to  each  20  feet  of  row. 

9  and  93 

Untreated. 

4  and  94 

Soil  treatment  with  flowers  of  sulphur,  2  ounces  to  each  20  feet  of  row. 

5  and  95 

Untreated. 

6  and  96 

Soil  treatment  with  flowers  of  sulphur,  1  ounce  to  each  20  feet  of  row. 

7  and  97 

Untreated. 

8  and  98 

Soil  treatment  with  flowers  of  sulphur  and  air-slaked  lime,  equal  parts  mixed, 

4  ounces  to  each  20  feet  of  row. 

9  and  99 

Untreated. 

10  and  100 

Soil  treatment  with  flowers  of  sulphur  and  air-slaked  lime,  equal  parts  mixed, 

2  ounces  to  each  20  feet  of  row'. 

11  and  101 

Untreated. 

12  and  102 

Soil  treatment  with  powdered  ferrous  sulphate,  exsiccated,  4  ounces  to  each  20 
feet  of  row. 

13  and  103 

Untreated. 

14  and  104 

Soil  treatment  w  ith  solution  of  ferrous  sulphate,  8  ounces  to  1  gallon  of  water, 
sprayed  ou  tlio  ground  at  the  rate  of  4  gallon  to  each  20  feet  of  row. 

15  and  105 

Untreated. 

16  and  106 

Soil  treatment  w  ith  h  gallon  of  Bordeaux  mixture  to  each  20  feet  of  row. 

17  and  107 

Untreated. 

18  and  108 

Soil  treatment  with  |  gallon  of  water  containing  |  ounce  of  potassium  sulphide 
(liver  of  sulphur)  to  each  20  feet  of  row. 

19  and  109 

Untreated. 

‘.0  and  110 

Soil  treatment  with  i  gallon  of  ammcniacal  solution  of  copper  carbonate  to 
each  20  feet  of  row. 

21  and  111 

Untreated. 

22  and  112 

Soil  treatment  with  i  gallon  of  Bordeaux  mixture  to  each  20  feet  of  row. 

23  and  113 

Untreated. 

24  and  114 

Soil  treatment  with  a  solution  of  potassium  bichromate  1^  ounces  in  13|  quarts 

of  water,  sprayed  on  the  entire  plat. 

25  and  115 

Untreated. 

SERIES  II.— SEED  TREATED  BY  IMMERSION. 


26  and  116 

Seed  treatment,  immersed  for  15  minutes  in  water  at  a  temperature  of  132i°  F. 

27  and  117 

Untreated. 

28  and  118 

Seed  treatment,  immersed  for  21  hours  in  an  8:100  solution  of  copper  sulphate, 
then  limed. 

29  and  119 

Untreated. 

30  and  120 

Seed  treatment,  immersed  for  24  hours  in  Bordeaux  mixture, 

31  and  121 

Untreated. 

32  and  122 

Seed  treatment,  immersed  for  24  hours  in  potassium  bichromate,  5:100  solution. 

33  and  123 

Untreated. 

34  and  124 

Seed  treatment,  immersed  for  24  hours  in  a  solution  of  potassium  sulphide 
(liver  of  sulphur),  1  ounce  to  1  gallon  of  water. 

35  and  125 

Untreated. 

36  and  126 

Seed  treatment,  immersed  for  24  hours  in  a  solution  of  potassium  sulphide 
(liver  of  sulphur),  |  ounce  to  1  gallon  of  water. 

37  and  127 

Untreated. 

38  and  128 

Seed  treatment,  immersed  for  24  hours  in  a  1 :1000  solution  of  corrosive  subli¬ 
mate. 

39  and  129 

Untreated. 

SERIES  III. — PLANTS  SPRAYED  AND  DUSTED. 


40  and  130 

Plants  sprayed  every  10  days,  from  the  time  they  appeared  above  ground,  with 
Bordeaux  mixture. 

41  and  131 

Untreated. 

42  and  132 

Plants  sprayed  every  10  days,  from  the  time  they  appeared  above  ground,  w  ith 
ammoniacal  solution  of  copper  carbonate. 

43  and  133 

Untreated. 

44  and  134 

Plants  sprayed  every  10  days,  from  the  time  they  appeared  above 'ground,  with 
a  solution  of  potassium  sulphide,  2  ounces  to  3  gallons  of  water. 

45  and  135 

Untreated. 

46  and  136 

Plants  sprayed  with  Bordeaux  mixture  every  20  days. 

47  and  137 

Untreated. 
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Table  1. — Statement  of  the  method  of  treating  each  plat  in  the  wheat-rust  experiments 

at  Garrett  Park,  Md. — Continued. 

SERIES  III.— PLANTS  SPRAYED  AND  DUSTED— Con tiuued. 


Plats. 

Kind  of  treatment. 

48  and  138 

Plants  sprayed  every  20  days  with  ammoniacal  solution  of  copper  carbonate. 

49  and  139 

Untreated. 

50  and  140 

Plants  sprayed  every  10  days  with  cupric  ferrocyauide  mixture. 

51  and  141 

Untreated. 

52  and  142 

Plants  sprayed  every  10  days  with  ferrous  ferrocyauide  mixture. 

53  and  143 

Untreated. 

54  and  144 

Plants  sprayed  every  10  days  with  copper  borate  mixture. 

55  and  145 

Untreated. 

56  and  140 

Plants  sprayed  every  1C  days  with  ferric  chloride  solution. 

57  and  147 

Untreated. 

58  and  148 

Plants  dusted  every  10  days  with  flowers  of  sulphur. 

59  and  149 

Untreated. 

60  and  150 

Plants  dusted  every  10  days  with  sulphosteatite. 

SERIES  IV.— MISCELLANEOUS  TREATMENTS. 


61  and  151 

Untreated. 

62  aud  152 

Complete  treatment  with  Bordeaux  mixture;  seed  immersed  24  hours;  plat 
sprayed  before  planting  with  13|  quarts  and  plants  sprayed  every  10  days. 

63  and  153 

Untreated. 

64  and  154 

Complete  treatment  with  potassium  sulphide  solution,  2  ounces  to  2  gallons  of 
water;  grounds  sprayed  and  plants  sprayed  every  10  days. 

65  and  155 

Untreated. 

66  aud  156 

Seed  immersed  for  15  minutes  iu  Avater  at  132£°  F. ;  ground  sprayed  witli  am¬ 
moniacal  solution  and  plants  sprayed  every  10  days  with  the  same  prepara¬ 
tion.  - 

67  and  157 

Untreated. 

68  and  158 

Seed  immersed  for  15  minutes  in  water  at  1324°  F. ;  soil  treated  with  Bordeaux 
mixture  and  plants  sprayed  every  10  days  with  the  same  preparation. 

69  and  159 

Untreated. 

70  and  160 

Seed  immersed  for  15  minutes  in  Avater  at  1324°  F.;  soil  treated  with  lime  and 
sulphur,  equal  parts  mixed,  at  the  rate  of  4  ounces  to  20  feet  of  row. 

71  and  161 

Untreated. 

72  and  162 

Seed  immersed  for  15  minutes  in  water  at  132£°  F. ;  soil  treated  with  ferrous  sul¬ 
phate  at  the  rate  of  2  ounces  to  20  feet  of  row. 

73  and  163 

Untreated. 

74  and  164 

Seed,  soil,  and  plants  treated  Avith  ferrous  sulphate;  seed  immersed  24  hours  in  a 
10  :  100  solution-;  soil  sprayed  before  soAviug  and  plants  sprayed  eATery  10  days 
with  4  ounces  to  1  gallon  of  Avater. 

75  and  165 

Untreated. 

76  and  166 

Seed  immersed  in  ammoniacal  solution  24  hours;  plants  sprayed  CArery  10  days 
Avith  the  same  preparation. 

77  and  167 

Untreated. 

78  and  168 

Soil  treated  with  common  salt  at  the  rate  of  ^  ounce  to  10  feet  of  row. 

79  and  169 

U  ntreaUd . 

80  and  170 

Soil  treated  with  salt  at  the  rate  of  ^  ounce  to  20  feet  of  row. 

81  and  171 

Untreated. 

82  and  172 

Soil  treated  Avith  copper  sulphate  solution,  13§  ounces  to  134  quarts  of  Avater 
per  plat. 

83  and  173 

Untreated. 

84  and  174 

Plants  sprayed  with  cupric  hydroxide  mixture  every  10  days. 

85  aud  175 

Untreated. 

THE  FUNGICIDES  AND  OTHER  PREPARATIONS  USED  IN  SPRAYING  AND  DUSTING  THE 

PLANTS. 

Nine  solutions  and  two  powders  were  used  in  tlie  spraying  and  dust 
ing  experiments.  They  were  as  follows: 

(1)  Bordeaux  mixture. 

(2)  Ammoniacal  solution  of  copper  carbonate. 

(3)  Ferrous  ferrocyauide  mixture. 

(4)  Copper  borate  mixture. 

(5)  Ferric  chloride  solution. 
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(G)  Ferrous  sulphate  solution. 

(7)  Cupric  ferrocyanide  mixture. 

(8)  Cupric  hydroxide  mixture. 

(9)  Potassium  sulphide  solution. 

(10)  Flowers  of  sulphur. 

(11)  Sulphosteatite  powder. 

Numbers  1,  2,  5,  6,  9, 10,  and  11  were  all  preparations  of  more  or  less 
known  fungicidal  value.  Numbers  3,  4,  7,  and  8,  prepared  as  below 
described,  had,  so.  far  as  known,  never  been  used  in  combating  para¬ 
sitic  fungi  affecting  plants.*  Below  are  set  forth  the  forinulte  of  the 
various  solutions  and  powders,  the  amount  given  in  every  case  being 
that  used  per  plat  at  each  treatment : 


(1)  Bordeaux  mixture. 


Cupric  sulphate 
Lime  (stone).... 
Water . 


5. 22  grams  . 
1.  2(1  grams. 
7,  572  grams 


0. 184  ounce. 
0.  044  ounce. 
2  gallons. 


The  cupric  sulphate  was  dissolved  in  about  a  pint  of  water;  the  lime 
was  then  slaked  in  a  separate  vessel,  enough  water  being  added  after¬ 
wards  to  make  a  thick  whitewash.  This  was  poured  into  the  cupric 
sulphate  solution  and  enough  water  added  to  make  2  gallons.  Usually 
an  excess  of  the  lime  milk  was  made  up  and  just  enough  added  to 
the  copper  solution  to  precipitate  all  of  the  cupric  hydroxide.  The 
presence  of  copper  sulphate  in  solution,  which  always  indicates  an  im¬ 
perfect  preparation,  was  determined  by  means  of  a  5  per  cent  solution 
of  potassium  ferrocyanide.  A  few  drops  of  this  solution,  when  added 
to  the  Bordeaux  mixture  gives  a  brownish  red  precipitate  if  copper  sul¬ 
phate  in  solution  be  present.  If  the  reaction  has  been  perfect  no  change 
whatever  occurs. 


(2)  Ammoniacal  solution  of  copper  carbonate. 


Copper  carbonate . . . 
Aqua  ammonia  (26°) 
Water . 


2.34  grams  . 

50  cc. . 

7,572  grams 


0.082  ounce. 
1.68  ounces. 
2  gallons. 


The  copper  carbonate  was  first  mixed  in  sufficient  water  to  form  a 
thick  paste ;  the  ammonia  was  then  added  and  the  resulting  liquid  was 
diluted  with  2  gallons  of  water. 


(3)  Ferrous  ferrocyanide  ifiixture. 


Ferrous  sulphate  (exsiccatus) . 

Potassium  ferrocyanide  (yellow  prus- 
si  ate  of  potash). 

Water . 

3.44  grams . 

9  grams . 

7,572  prams 

0.192  ounce. 

0.518  ounce. 

2  gallons. 

'  *Lodeman,  in  Bull.  No.  35,  N.  Y.  Cornell  Ag.  Ex.  Sta.,  used  copper  borate,  but 
only  as  a  commercial  article,  suspended  in  water. 
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The  ferrous  sulphate  and  potassium  ferrocyanide  were  dissolved  sep¬ 
arately,  a  pint  to  a  pint  and  a  half  of  water  being  used  in  each  case 
When  the  two  chemicals  were  completely  dissolved  they  were  poured 
together  and  enough  water  added  to  make  2  gallons.  Prepared  in  this 
way  the  solution  is  of  a  blue  black  color. 


(4)  Copper  borate  mixture. 


Cupric  sulphate . 

Borax  (sodium  borate) 
Water . 


5. 22  grams. 
13.  00  grams 
7,  572  grams 


0. 184  ounce. 
0. 458  ounce. 
2  gallons. 


This  solution  was  prepared  in  exactly  the  same  way  as  the  last.  It 
was  pale  blue  in  color  and  could  scarcely  be  seen  when  applied  to  the 
leaves  of  plants. 


(5)  Ferric  chloride  solution. 


Ferric  chloride 
Water . 


0. 24  gram . .. 
7,  572  grams 


0.  254  ounce. 
2  gallons. 


The  ferric  chloride  was  simply  mixed  with  water,  the  resulting  solu¬ 
tion  being  of  a  deep  orange  color. 


(6)  Ferrous  sulphate  solution. 


Ferrous  sulphate  (oxsiccatus) . 

AVater . 

30. 42  grams . 

7,  572  grams . 

1. 073  ounces. 

2  gallons. 

A  simple  solution  made  by  dissolving  the  ferrous  sulphate  in  water. 

(7)  Cupric  ferrocyanide  mixture. 


Cupric  sulphate . 

Potassium  ferrocyanide. 
Water . 


0.  184  ounce. 

11.  90  grams . 

0. 4197  ounce. 

7,  572  grams . 

2  gallons. 

% 

The  cupric  sulphate  and  potassium  ferrocyanide  were  dissolved 
separately,  each  in  about  a  pint  and  a  half  of  water.  When  poured 
together  a  thick  paste-like,  chocolate-brown  precipitate  is  formed. 
This,  when  diluted  with  water  gives  a  walnut-brown  mixture. 


(8)  Cupric  hydroxide  mixture. 


Cupric  sulphate . 

5. 22  grams . . 

0. 184  ounce. 

0.  082  ounce. 

2  gallons. 

Potassium  hydrate . 

2.  34  grams . 

AVater . 

7,  572  grams . 

This  was  prepared  similarly  to  Bordeaux  mixture,  which  it  resembles 
somewhat  in  color  and  chemical  composition. 


(9)  Potassium  sulphide  solution. 


Potassium  sulphide  (liver  of  sulphur).. 
AVater . 


28. 34  grams 
7,  572  grams 


0. 999  ounce. 
2  gallons. 
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The  potassium  sulphide  was  dissolved  in  the  water  and  sprayed  on 
the  plants  at  once  to  avoid  the  chemical  change  which  quickly  takes 
place  when  the  solution  is  allowed  to  stand  exposed  to  the  air. 

(10)  Flowers  of  sulphur. 

The  commercial  article  was  used  in  the  dry  form. 

(11)  Sulpho steatite. 


This  preparation  was  furnished  by  C.  II.  Joosten,  of  New  York.  It  is  a  fine  greenish  powder,  con¬ 
sisting  of  9  parts  of  steatite  or  talc  and  one  part  of  finely-powdered  copper  sulphate. 


The  ammoniacal  solution  of  copper  carbonate,  containing  2  ounces  of 
copper  carbonate  dissolved  in  1  quart  of  ammonia  and  diluted  with  22 
gallons  of  water  was  used  as  a  basis  in  preparing  numbers  1,  2,  4,  7, 
and  8  of  the  foregoing.  Numbers  3,  5,  and  6,  containing  iron,  were 
double  the  strength  of  the  copper  preparations.  As  near  as  possible, 
therefore,  plats  treated  with  preparations  1,2,  4,  7,  and  8  received  1.32 
grams  of  copper  at  each  treatment,  while  plats  treated  with  3,5,  and  G 
received  2.64  grams  of  iron.  It  will  be  seen  that  in  comparison  with 
the  well-known  fungicides  all  the  preparations  were  very  weak,  the 
Bordeaux  mixture  being  less  than  one-fortieth  the  standard  strength. 

A  preliminary  test  was  made  of  all  the  foregoing  preparations,  with 
the  exception  of  numbers  10  and  11,  to  determine  (1)  their  adhesiveness 
and  (2)  their  power  to  wet  the  foliage.  By  adhesiveness  is  meant  the 
resistance  to  removal  by  rain  or  dew.  Power  to  wet  the  foliage  really 
means  an  even  distribution  over  the  entire  surface  of  the  leaf.  It  was 
found  after  nearly  a  month’s  work  on  oats,  rye,  wheat,  and  barley  that 
no  matter  in  what  manner  the  solutions  were  applied,  with  the  possible 
exception  ot  rubbing  them  on  with  the  hand,  none  would  spread  out  in 
a  thin  film  over  the  leaf  surface.  When  applied  with  an  ordinary  im¬ 
proved  Vermorel  nozzle  the  liquids  would  simply  strike  the  leaf  and 
roll  oft  iu  drops.  By  using  a  large  atomizer,  thereby  increasing  the 


fineness  of  the  spray,  it  was  found  possible  to  wet  the  leaves  still  more, 
but  the  result  was  far  from  satisfactory.  Various  substances,  such  as 
glue,  gum  arabic,  molasses,  honey,  and  milk  were  added  to  the  prepara- 
tionsinthe  hope  thattliey  would  increase  their  wetting  properties.  Milk 
was  found  to  be  fairly  satisfactory,  but  was  discarded  on  account  of 
expense.  None  of  the  other  substances  proved  of  value.  Pi  nally  soap, 
which  at  the  time  we  were  not  aware  had  before  been  used,  was  tried 
and  was  found  to  give  better  results  than  anything  hitherto  employed. 
After  testing  various  brands,  the  Ivory  soap  was  selected  as  the  best 
suited  to  our  wants.  It  was  accordingly  used  throughout  the  experi¬ 
ment,  combined  with  all  the  preparations  except  ferrous  sulphate  and 
ferric  chloride  solutions;  these  refused  to  unite  with  the  soap,  and  con¬ 
sequently  they  were  applied  without  it.  After  a  number  of  trials  the 


following  method  of  using  the  soap  was  adopted: 
Seven  5  cent  bars  of  Ivory  soap  were  shaved  up  by 


means  of  a  small 
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plane.  The  shavings  were  placed  in  a  tin  watering  can  and  about  1 
gallon  of  water  added.  The  can  at  as  then  placed  on  a  small  oil  stove 
and  slowly  heated  until  the  soap  was  dissolved.  When  completely  dis¬ 
solved,  1  quart  of  the  liquid,  or  about  one-fourth  of  the  contents  of 
the  can,  was  added  to  each  solution.  A  complete  mixture  was  affected 
by  pumping  the  liquid  back  into  itself,  using  a  small  hand  pump  for 
the  purpose.  In  every  case  the  soap  readily  mixed  with  the  solutions, 
forming  a  frothy,  slimy  fluid  which  dispersed  itself  over  the  leaf  in  a 
fairly  satisfactory  manner.  It  may  be  well  at  this  point  to  explain 
why  it  is  so  difficult  to  wet  the  foliage  of  wheat,  oats,  and  allied  plants. 
A  microscopic  examination  of  the  leaves,  sheaths,  and  culms  in  many 
cases  reveals  the  fact  that  they  are  covered  with  an  exceedingly  thin 
layer  of  granular  wax,  which  not  only  prevents  the  entrance  of  water 
to  the  tissues  from  without,  but  also  probably  acts  as  a  check  to  trans¬ 
piration.  The  wax  undoubtedly  protects  the  plants  in  other  ways,  but 
of  these  and  similar  questions  bearing  on  the  same  subject  it  is  unnec¬ 
essary  to  speak  here. 

METHODS  OF  APPLYING  THE  LIQUIDS  AND  POWDERS. 

The  liquids  were  all  applied  with  a  small  double-acting  force  pump 
which  has  been  used  by  the  Division  for  several  years  in  spraying  ex¬ 
periments.  The  pump  was  provided  with  a  Vermorel  nozzle  attached 
to  a  lance  2£  feet  long.  The  lance  in  turn  wras  attached  to  the  pump 
by  means  of  a  piece  of  ^-incli  cloth  insertion  hose  4  feet  long.  The  solu¬ 
tions  were  prepared  in  a  3-gallon  bucket  and  sprayed  from  it  directly 
upon  the  plants.  With  this  apparatus  a  plat,  even  after  the  wheat 
w  as  nearly  grown,  could  be  thoroughly  sprayed  in  three  minutes.  The 
powders  were  applied  part  of  the  time  by  hand  and  part  of  the  time 
with  a  small  hand  bellows.  In  the  soil  treatments  the  fungicide  was 
sprayed  or  dusted  into  the  bottom  of  the  drills  and  the  seed  planted  di¬ 
rectly  upon  it. 

Having  now  considered  the  questions  of  a  general  nature  connected 
with  the  work,  the  detailed  observations  made  at  the  time  of  the  vari¬ 
ous  treatments  may  be  taken  up. 

DETAILED  OBSERVATIONS  ON  THE  TREATMENTS. 

v 

First  treatment  ( November  14 ,  1891). — The  plants  at  this  time  were 
from  2  to  4  inches  high  and  show  ed  no  signs  of  rust  or  any  other  dis¬ 
ease.  In  some  of  the  soil  and  seed  treatments  the  grain  had  not 
sprouted.  It  was  decided,  however,  to  make  no  observations  on  any  of 
these  plats  until  it  was  plainly  apparent  that  the  seed  was  killed.  A 
careful  examination  of  all  the  plats  sprayed  and  dusted  revealed  the 
fact  that  potassium  sulphide  wars  the  only  preparation  that  had  injured 
the  foliage.  The  tips  of  the  leaves  sprayed  with  this  chemical  w  ere,  in 
nearly  every  case,  whitened  and  shriveled.  As  regards  the  wetting 
power  of  the  various  preparations  it  may  be  stated  that  the  ferrous 
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ferrocyanide  mixture  was  the  only  one  that  gave  anything  like  satisfac¬ 
tory  results.  It  formed  a  thin  film,  which  covered  both  sides  of  the  leaves 
fairly  well.  The  tendency  of  all  the  preparations,  with  the  exception 
of  the  foregoing,  was  to  collect  in  drops,  and  if  these  attained  sufficient 
size  their  own  weight  would  cause  them  to  roll  from  the  leaf.  The  in¬ 
ability  to  wet  the  foliage  was  markedly  present  in  the  case  of  the  plats 
treated  with  Bordeaux  mixture.  Ammoniacal  solution  was  somewhat 
better  in  this  respect,  but  not  so  good  as  the  copper  borate  and  cupric 
ferrocyanide  mixtures.  Ferric  chloride  solution  did  not  show  on  the 
leaves  at  all,  nor  was  it  possible,  except  in  rare  instances,  to  distinguish 
the  ferrous  sulphate  on  the  foliage.  Sulphur  and  sulphosteatite  showed 
plainly  at  first,  but  a  breath  of  wind  or  a  little  rain  or  dew  was  suf¬ 
ficient  to  remove  all  traces. 

Second  treatment  (November  25 , 1891). — No  marked  change  had  taken 
place  in  the  growth  of  the  plants  since  the  last  treatment.  Some  were 
beginning  to  stool  and  others  were  just  pushing  through  the  soil,  show¬ 
ing  that  the  seed  was  somewhat  irregular  in  germinating.  Not  a  pus¬ 
tule  of  rust  could  be  found  in  the  experimental  block  or  in  any  of 
the  fields  near  by.  As  regards  the  wetting  properties  of  the  various 
preparations,  little  change  from  what  was  noted  under  the  first  treat¬ 
ment  was  apparent.  All  of  the  liquids  were  slightly  better  in  this  re¬ 
spect,  but  this  was  no  doubt  due  to  the  accumulation  from  the  last 
spraying.  Not  a  vestige  of  the  first  application  of  sulphur  and  sulpho¬ 
steatite  could  be  seen. 

Third  treatment  ( December  5 ,  1891).— At  this  time  all  the  plats  were 
examined,  and  in  addition  to  collecting  specimens  from  each,  careful 
notes  were  made  on  the  injuries,  if  any,  resulting  from  the  various  treat¬ 
ments,  the  adhesiveness  of  the  preparations,  and  the  power  each  had 
of  wetting  the  foliage.  It  was  found  that  in  plats  24  and  38,  as  well 
as  their  duplicates,  not  a  grain  had  started.  The  first  of  these  received 
a  soil  treatment  of  13J  ounces  of  potassium  bichromate  solution  to  the 
plat  j  the  second  was  a  seed  treatment,  and  consisted  of  immersing  the 
grain  twenty- four  hours  in  a  1 :  1000  solution  of  corrosive  sublimate. 

Plats  26,  28,  32,  70,  72,  and  82  were  in  very  bad  condition,  not  more 
than  1  per  cent  of  the  grain  in  any  case  having  started.  The  methods 
of  treating  these  plats  has  been  given  in  Table  1.  By  referring  to  this 
it  will  be  seen  that  in  every  case  where  hot  water  was  used  the  grain 
either  failed  entirely  to  start  or  else  made  a  very  feeble  growth.  A 
good  opportunity  of  testing  the  adhesiveness  of  the  various  prepara¬ 
tions  was  offered  in  consequence  of  a  rainfall  of  nearly  an  inch  since 
the  last  spraying.  Ferrous  ferrocyanide,  cupric  ferrocyanide,  copper 
borate,  Bordeaux  mixture,  ammoniacal  solution,  and  cupric  hydroxide 
showed  on  the  foliage  in  the  order  named.  Ferric  chloride  and  potas¬ 
sium  sulphide  solution  were  scarcely  visible,  and  sulphur  and  sulpho¬ 
steatite  had  entirely  disaj>peared.  The  power  of  wetting  the  foliage 
was  constant  for  each  preparation  throughout  the  entire  experiment 
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Given  in  the  order  of  their  efficacy  in  this  respect  they  are  as  follows: 
Ferrous  ferrocyanide,  copper  borate,  cupric  ferrocyanide,  ammoniacal 
solution,  Bordeaux  mixture,  cupric  hydroxide,  ferric  chloride,  and  po¬ 
tassium  sulphide. 

Fourth ,  fifth,  and  sixth  treatments  ( December  14  and  23, 1891 ,  and  Jan¬ 
uary  4 , 1892). — Nothing  of  importance  was  noted  in  the  intervals  elaps¬ 
ing  between  these  treatments.  At  the  time  of  the  fourth  spraying  the 
potassium  sulphide  and  ferrous  sulphate  solutions  were  injuring  the 
foliage  so  badly  that  it  was  decided  to  dilute  them  to  one-half  the  orig¬ 
inal  strength.  One  peculiarfact  noted  in  connection  with  theBordeaux- 
sprayed  plats  was  the  entire  absence  of  dew  from  such  portions  of  the 
leaves  as  were  covered  by  the  preparation.  It  was  thought  that  this 
might  have  an  important  bearing  on  the  prevention  of  rust,  as  the  pres¬ 
ence  of  dew  is  known  to  be  necessary  for  the  infection  of  the  host  in  the 
case  of  many  parasitic  fungi.  Further  observation,  however,  showed 
that  this  point  was  of  no  importance  so  far  as  our  work  was  concerned. 
It  was  only  possible  to  make  about  half  of  the  sixth  treatment,  as  snow 
began  falling  soon  after  spraying  commenced  and  in  an  hour  the  plants 
were  completely  covered. 

Seventh  treatment  (January  29,  1892). — From  January  I  until  this 
date  the  ground  was  covered  with  snow,  making  it  impossible  to  reach 
the  plants  with  a  spray.  Up  to  this  time  the  most  careful  search  had 
failed  to  reveal  any  trace  of  rust.  The  plants  had  made  no  growth 
since  the  spraying  on  January  4.  With  the  exception  of  plats  44,  50., 
58,  and  60,  treated  respectively  with  potassium  sulphide  solution,  fer¬ 
ric  chloride  solution,  sulphur,  and  sulphosteatite,  all  the  preparations 
were  showing  more  or  less  plainly  on  the  foliage.  The  ferrous  ferrocy¬ 
anide  was  especially  prominent,  while  cupric  ferrocyanide,  Bordeaux 
mixture,  and  ammoniacal  solution  followed  in  this  respect  in  the  order 
named. 

Eighth,  ninth,  tenth,  and.  eleventh  treatments  (February  9  and  19, 
March  4  and  14, 1892,  respectively) —At  the  time  of  each  of  the  foregoing 
treatments  specimens  were  collected  from  each  plat  and  careful  notes 
were  made  on  them.  However,  nothing  worthy  of  recording  was  ob 
served. 

Twelfth  treatment  (March  25,  1892).— The  weather  at  this  time  was 
quite  spring-like  and  many  of  the  plants  were  beginning  to  grow.  The 
duplicate  plats  were  not  in  as  good  condition  as  the  others,  probably 
on  account  of  being  planted  later  and  not  having  had  an  opportunity 
of  getting  well  started  before  winter  set  in.  Nothing  of  special  im¬ 
portance  was  noted  at  this  time. 

Thirteenth,  fourteenth,  and  fifteenth  treatments  (April  5,  16,  and  26, 
1892). — From  March  25  to  April  5  the  plants  made  a  growth  of  from 
3  to  4  inches.  Between  the  5tli  and  46tli  the  weather  was  quite  cool, 
in  consequence  of  which  vegetation  remained  almost  at  a  standstill. 
As  regards  the  adhesiveness,  wetting  power,  and  injurious  effects  of 
16486— No.  3 - 2 
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the  various  solutions,  nothing  different  from  what  had  been  previously 
observed  was  noted.  As  yet  not  a  sign  of  rust  had  been  seen  on  any 
of  the  plants.  It  was  noticed  that  the  plants  sprayed  with  ferrous 
ferrocyanide,  Bordeaux  mixture,  and  ammoniacal  solution  of  copper 
carbonate  were  much  greener  than  any  of  the  others.  This  difference 
in  color  of  foliage,  due  to  the  applications  of  chemicals  in  the  form  of 
spray,  is,  however,  not  peculiar  to  wheat.  It  has  frequently  been  seen 
in  the  case  of  similar  work  upon  other  crops,  but  no  attempts  have 
been  made  to  explain  it. 

Sixteenth  treatment  (May  6*,  1892). — On  May  1  rust  was  found  on  1 
of  the  untreated  plats,  a  few  pustules  being  seen  on  the  leaves  of  sev¬ 
eral  stalks  arising  from  one  root.  It  was  decided  to  make  no  fur¬ 
ther  examination  until  May  6,  the  day  for  the  regular  treatment.  At 
this  time,  therefore,  every  plat  was  examined  and  the  number  of  plants 
showing  rust  was  counted.  The  rust  was  noted  as  being  present  if 
only  one  pustule  occurred  on  a  plant.  The  counting  entailed  an  enor¬ 
mous  amount  of  work,  bnt  it  was  the  only  way  the  desired  knowl¬ 
edge  could  be  obtained.  The  plants  in  all  of  the  original  plats  averaged 
at  this  time  from  15  to  18  inches  in  height,  and  in  most  respects  were 
in  good  condition.  Below  is  given,  in  tabular  form,  the  results  of  the 
count  on  May  6. 

Table  2. — Showing  number  of  plants  affected  with  rust  on  Mag  6. 

SERIES  I.— SOIL  TREATMENT. 


Plat, 

Method  of  treating. 

No.  of  plants 
showing  rust. 

Total 

plants 

showing 

rust. 

Origi¬ 

nal. 

Dupli¬ 

cate. 

Origi¬ 

nal. 

Dupli¬ 

cate. 

1 

91 

Untreated . 

27 

0 

27 

2 

92 

Flowers  of  sulphur, 4  ounces  to  20  feet  of  row.. 

50 

40 

90 

3 

93 

Untreated . 

25 

0 

25 

4 

94 

Flowers  of  sulphur,  2  ounces  to  20  feet  of  row  . . 

40 

0 

40 

5 

95 

Untreated . 

0 

0 

0 

6 

96 

Flowers  of  sulphur,  1  ounce  to  20  feet  of  row _ 

26 

0 

26 

7 

97 

Untreated . . . 

29 

16 

45 

8 

98 

Flowers  of  sulphur  and  lime,  equal  parts  mixed, 

4  ounces  to  20  feet  of  row . 

21 

0 

21 

9 

99 

Untreated . . 

0 

2 

2 

10 

100 

Flowers  of  sulphur  and  lime  mixed,  2  ounces  to 

20  feet  of  row . . 

4 

0 

4 

11 

101 

Untreated . 

18 

0 

18 

12 

102 

Ferrous  sulphate,  4  ounces  to  20  feet  of  row . 

15 

0 

15 

13 

103 

Untreated . 

31 

0 

31 

14 

104 

Ferrous  sulphate,  8  ounces  to  20  feet  of  row . 

12 

0 

12 

15 

105 

Untreated . 

56 

0 

56 

16 

106 

Bordeaux  mixture,  |  gallon  to  20  feet  of  row . 

37 

0 

37 

17 

107 

Untreated . 

21 

0 

21 

18 

108 

Potassium  sulphide,  \  ounce  to  b  gallon  of  water 

to  20  feet  of  row . 

31 

0 

31 

19 

109 

Untreated .  . 

93 

0 

93 

20 

no 

Ammoniacal  solution,  £  gallon  to  20  feet  of  row. . 

61 

0 

61 

21 

111 

Untreated . . 

5 

0 

5 

22 

112 

Bordeaux  mixture,  \  gallon  to  20  feet  of  row. . 

7 

0 

7 

23 

113 

Untreated . 

1 

49 

50 

24 

114 

Potassium  bichromate,  1§  ounces  in  1J  quarts 

water  per  plat . 

rl  ear] 

25 

115 

Untreated . 

47 

0 

47 
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Table  2. — Showing  number  of  plants  affected  with  rust  on  May  6 — Continued. 


SERIES  II.— SEED  TREATED  BY  IMMERSION. 


Plat, 

Method  of  treating. 

No.  of  plants 
showing  rust. 

Total 

plants 

showing 

rust. 

Origi¬ 

nal. 

Dupli. 

cate. 

Origi¬ 

nal. 

Dupli¬ 

cate. 

26 

116 

Water  heated  to  132£°  E.,  15  minutes . 

6 

0 

6 

27 

117 

Untreated . 

0 

0 

0 

28 

118 

Copper  sulphate,  24  hours  in  8: 100  solution . 

3 

0 

3 

29 

119 

Untreated . 

1 

0 

1 

30 

120 

Bordeaux  mixture,  24  hours . 

21 

0 

21 

31 

121 

Untreated . 

20 

0 

20 

32 

122 

Potassium  bichromate,  24  hours,  5 : 100  solution  *. 

0 

0 

0 

33 

123 

Untreated . 

3 

0 

3 

34 

124 

Potassium  sulphide,  24  hours,  solution  contain- 

ing  1  ounce  of  potassium  sulphide  to  1  gallon 

of  water . 

55 

0 

55 

35 

125 

U  ntreated . 

0 

0 

0 

36 

126 

Potassium  sulphide,  24  hours,  solution  contain- 

ing  J  ounce  to  1  gallon  of  water . 

7 

0 

7 

37 

127 

Untreated . 

0 

0 

0. 

38 

128 

Corrosive  sublimate,  1:1000  solution,  24  hours  .. 

0 

0 

0 

39 

129 

Untreated . 

0 

0 

0 

SERIES  III.— PLANTS  SPRAYED  AND  DUSTED. 


40 

130 

Bordeaux  mixture,  every  10  days . 

0 

0 

0 

41 

131 

Untreated . 

42 

0 

42 

42 

132 

Ammoniaeal  solution,  every  10  days . 

0 

0 

0 

43 

133 

Untreated . 

58 

0 

58 

44 

134 

Potassium  sulphide  solution.  1  ounce  to  H  gal- 

Ions  of  water,  every  10  days . 

1 

0 

1 

45 

135 

Untreated . 

24 

0 

24 

46 

136 

Bordeaux  mixture,  every  20  days . 

2 

0 

2 

47 

137 

Untreated . 

0 

0 

0 

48 

138 

Ammoniaeal  solution,  every  20  days . 

10 

0 

10 

49 

139 

Untreated. . . . . . 

15 

0 

15 

50 

140 

Cupric  ferrocyauide  mixture,  every  10  days . 

8 

0 

8 

51 

141 

Untreated . 

25 

0 

25 

52 

142 

Ferrous  ferrocyauide  mixture,  every  10  days _ 

4 

0 

4 

53 

143 

Untreated . 

3 

0 

3 

54 

144 

Copper  borate  mixture,  every  10  days . 

0 

0 

0 

55 

145 

Untreated . 

37 

0 

37 

56 

146 

Ferric  chloride  solution,  every  10  days . 

0 

0 

0 

57 

147 

Untreated  — . 

12 

0 

12 

58 

148 

Flowers  of  sulphur,  dusted  on  every  10  days. . . . 

20 

0 

20 

59 

149 

Untreated . . . 

1 

0 

1 

60 

150 

Sulpliosteatite,  dusted  on  every  10  days . 

10 

0 

10 

SERIES  IV.— MISCELLANEOUS  TREATMENTS. 


61 

151 

Untreated . 

1 

0 

1 . 

62 

152 

Seed  immersed  for  24  hours  in  Bordeaux  mix- 

ture,  ground  sprayed  before  planting,  and 

plants  sprayed  every  10  days  Avith  same  prep- 

aration . 

0 

0 

0 

63 

153 

Untreated . 

0 

0 

0 

64 

154 

Seed  immersed  24  hours  in  potassium  sulphide 

solution,  1  ounce  to  1  gallon  of  water,  soil 

sprayed,  and  plants  sprayed  every  10  days 

0 

with  the  same  preparation . 

0 

0 

3 

65 

155 

Untreated . . . 

3  ‘ 

0 

66 

156 

Seed  immersed  in  hot  water  15  minutes,  ground 

sprayed  with  ammoniaeal  solution,  and  plants 

sprayed  with  same  preparation  every  10  days. 

0 

0 

0 

67 

157 

Untreated . . 

8 

0 

8 

68 

158 

Seed  immersed  in  hot  water  15  minutes,  soil 

sprayed  with  Bordeaux  mixture,  and  plants 

sprayed  with  same  preparation  e\’ery  10  days. 

0 

0 

0 

69 

159 

Untreated . 

65 

6 

71 

70 

160 

Seed  immersed  m  hot  water  15  minutes,  soil 

treated  with  lime  and  sulphur,  equal  parts,  4 

ounces  to  20  feet  of  row . 

0 

0 

0 

71 

161 

Untreated . . . . . . 

83 

0 

83 

208 


Table  2. — Showing  number  of  plants  affected  with  rust  on  Mag  6 — Continued. 
SERIES  IV.— MISCELLANEOUS  TREATMENTS— Continued. 


Plat. 

Method  of  treating. 

No.  of  plants 
showing  rust. 

Total 

plants 

showing 

rust. 

Origi¬ 

nal. 

Dupli¬ 

cate. 

Origi¬ 

nal. 

Dupli¬ 

cate. 

72 

162 

Seed  immersed  15  minutes  in  hot  Avater,  soil 

treated  with  ferrous  sulphate,  2  ounces  to  20 

ieet  of  row . 

0 

0 

0 

73 

163 

Untreated . . . 

5 

0 

5 

74 

164 

Seed  treated  24  hours  in  10: 100  solution  of  ferrous 

sulphate,  soil  sprayed  with  same  preparation, 

plants  sprayed  every  10  days  with  4  ounces  to 

1-gallon  of  water . 

0 

0 

0 

75 

105 

Untreated . .* . 

10 

0 

10 

76 

166 

Seedimmersed  24  hours  in  ammoniacal  solution, 

plants  sprayed  every  10  days  with  same  prep- 

aration . 

0 

0 

0 

77 

167 

Untreated . 

25 

0 

25 

78 

108 

Soil  treated  with  salt,  T\j  ounce  to  10  feet  of  row. . 

8 

0 

8 

79 

169 

Untreated . 

20 

0 

20 

80 

170 

Soil  treated  with  salt,  A,  ounce  to  20  feet  of  row . . 

35 

0 

35 

81 

171 

Untreated . 

17 

0 

17 

82 

172 

Soil  treated  with  copper  sulphate  solution,  13£ 

ounces  to  134  quarts  of  water  per  plat. . 

nearlv  dead. 

83 

173 

Untreated . 

0 

0 

0 

84 

174 

Plants  sprayed  with  cupric  hydroxide  mixture 

every  10  days . 

0 

0 

0 

85 

175 

Untreated . 

0 

0 

0 

In  a  study  of  tlie  foregoing  table  one  of  the  most  striking  things  no¬ 
ticed  is  the  absence  of  rust  from  nearly  all  the  duplicate  plats.  It 
should  be  remembered  that  all  of  these  were  planted  from  a  we  eft  to 
teo  days  later  than  the  originals;  in  point  of  growth  they  were  at  least 
this  much  behind  the  latter  at  the  time  of  the  count.  The  only  sug¬ 
gested  explanation  of  lack  of  rust  at  this  time  is  upon  the  assumption 
that  the  plants  had  not  reached  the  proper  age  for  infection.  If  this  be 
true,  as  subsequent  observations  would  seem  to  indicate,  the  fact  has 
considerable  practical  value,  as  it  would  point  to  the  possible  exist¬ 
ence  of  what  may  be  called  a  susceptible  period,  at  which  time  a  special 
effort  in  the  way  of  protecting  the  plant  would  be  highly  important. 
If  such  a  period  really  exist  the  earlier  treatments  would  be  of  little 
use  and  consequently  might  be  abandoned.  Looking  over  the  soil 
treatments,  it  appears  that  in  no  case  did  they  have  any  appreciable 
effect  on  the  prevalence  of  rust.  The  12  plats  treated  gave  304  plants 
affected,  while  the  untreated  showed  354  plants. 

In  the  case  of  the  plats  where  seed  treatments  were  made,  92  plants 
were  found  affected  with. rust,  while  the  7  untreated  plats  used  as  con¬ 
trol  gave  only  24  plants.  The  plats  sprayed  and  dusted  showed  some 
interesting  results.  Ho  rust  whatever  was  found  on  Ho.  40,  sprayed 
every  ten  days  with  Bordeaux  mixture,  nor  could  the  slightest  trace  of 
the  fungus  be  discovered  on  jdat  42,  sprayed  with  ammoniacal  solution 
every  ten  days.  The  untreated  plats  adjoining  Hos.  40  and  42  showed, 
respectively,  42  and  58  affected  plants.  The  plats  sprayed  with  Bor¬ 
deaux  mixture  and  ammoniacal  solution  every  twenty  days  were  notin 
as  good  condition  as  those  where  the  ten-day  treatments  were  employed. 
Taking  the  sprayed  and  dusted  plats  as  a  whole,  there  was  no  striking 
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difference  between  them  and  tlie  untreated  so  far  as  rust  was  con¬ 
cerned.  Where  Bordeaux  mixture,  ammoniacal  solution,  ferrous  ferro- 
cyanide,  and  cupric  ferrocyanide  were  used  the  wheat  was  certainly 
much  greener  and  more  vigorous  than  in  the  untreated  plats.  In  the 
miscellaneous  treatments  nothing  appears  to  warrant  the  assumption 
that  any  of  them  prevented  rust. 

In  searching  for  the  rust  an  interesting  fact  was  brought  out  in  con  ¬ 
nection  with  the  distribution  and  spread  of  the  fungus.  In  every  case 
the  affected  plants  were  found  in  spots  scattered  here  and  there  in  the 
plat.  Frequently  25  or  30  plants  growing  together  would  be  found 
badly  rusted,  while  plants  all  around  would  be  perfectly  free  from  the 
disease.  Again  a  single  plant  in  a  plat  would  be  found  showing  per¬ 
haps  only  one  affected  leaf.  Observations  made  upon  these  rust  areas 
revealed  the  fact  that  they  acted  as  centers  of  infection,  the  parasite 
spreading  from  them  to  adjoining  plants  and  thence  to  other  parts  of 
the  field. 

Examining  the  weather  record  for  ten  days  preceding  the  discovery  of 
rust,  we  find  nothing  to  warrant  the  belief  that  the  simultaneous  appear¬ 
ance  of  the  fungus  the  first  week  in  May  in  widely  separated  spots  was 
due  to  peculiar  climatic  conditions.  The  weather  conditions  at  this 
time,  so  far  as  relates  to  temperature  and  rainfall,  were  not  abnormal, 
as  will  be  seen  by  consulting  the  table  given  below: 


Table  3. — Showing  the  daily  mean  temperature  and  daily  precipitation  at  Garrett 
I* ark,  Md.,  from  April  20,  ISO 2,  to  May  20,  1S92. 


Date. 

Tempera¬ 

ture. 

Precipita¬ 

tion. 

Apr.  20 

40 

0.  85 

Apr.  2L 

44 

1.30 

Apr.  22 

52 

0.  80 

Apr.  20 

54 

Trace. 

Apr.  24 

55 

Apr.  25 

46 

Apr.  20 

49 

Apr.  27 

53 

Apr.  28 

02 

Apr.  29 

02 

0.40 

Apr.  30 

58 

May  1 

02 

May  2 

02 

Trace. 

May  3 

GO 

May  4 

00 

May  5 

75 

May  6 

05 

May  7 

02 

May  8 

45 

May  9 

01 

Trace. 

May  10 

50 

May  11 

04 

0.  09- 

May  12 

56 

May  13 

57 

Mav  14 

50 

0.  09 

May  15 

56 

Trace. 

May  1G 

59 

May  17 

05 

May  18 

50 

1.10 

May  19 

59 

May  20 

62 

Seventeenth  treatment  ( May  16,  1892). — No  critical  notes  were  made 
on  the  experiment  at  this  time.  All  plats  were  sprayed  and  dusted  in 
the  usual  way,  and  from  50  to  100  specimens  were  collected  from  each. 
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It  was  seen  that  the  rust  was  spreading  rapidly  on  all  the  plats  except 
those  treated  every  ten  days  with  Bordeaux  mixture,  ammoniacal 
solution,  ferrous  ferrocyanide,  cupric  ferrocyanide,  and  copper  borate. 
As  far  as  could  be  determined  from  a  superficial  examination,  the  plats 
sprayed  with  the  two  first-named  preparations  and  with  ferrous  ferro¬ 
cyanide  were  wholly  free  from  rust. 

Another  fungus  appeared  at  this  time,  and  for  a  while  threatened  to 
occasion  as  much  damage  as  rust.  Microscopic  examination  revealed 
the  fact  that  this  parasite  was  /Septoria  graminum  Desm.,  a  fungus  known 
to  occur  on  many  grasses  in  various  parts  of  the  world.  The  leaves 
attacked  by  the  Septoria  show  at  first  brownish  elongated  spots;  these 
soon  run  together  and  eventually  the  leaf  turns  yellowish  brown  and 
shrivels  up.  In  addition  to  the  foregoing  disease  it  was  found  that 
many  lower  leaves  on  every  plant  were  turning  yellow  without  the  at¬ 
tacks  of  fungi  or  parasites  of  any  kind.  For  a  time  the  yellowing  was 
thought  to  be  a  normal  appearance  due  to  old  age,  and  to  a  certain  ex¬ 
tent  this  was  probably  the  case.  From  the  fact,  however,  that  the 
yellowing  was  largely  absent  on  the  parts  sprayed  with  Bordeaux 
mixture,  ammoniacal  solution,  and  ferrous  ferrocyanide,  it  would  appear 
that  these  treatments,  either  indirectly  by  their  action  on  the  soil,  or 
directly  by  exerting  some  influence  on  the  host,  had  enabled  the  first- 
formed  leaves  to  perform  their  functions  beyond  the  usual  period.  The 
explanation  of  the  phenomenon,  however,  involves  the  discussion  of 
physiological  questions  beyond  the  province  of  this  paper.  The  only 
object  in  mentioning  the  matter  at  this  point  is  to  make  clear  the 
subsequent  notes  on  the  effects  of  the  treatments.  In  view  of  the  near 
approach  of  harvest  it  was  decided  to  make  no  further  treatments,  but 
the  observations  were  continued  at  intervals  of  four  to  eight  days. 
These  will  be  given  under  headings  the  same  as  in  treatments. 

Observations  on  May  24,  25,  and  26, 1892. — Preparations  were  made 
on  May  23  for  a  critical  examination  of  every  plat.  A  schedule  of 
points  to  be  noted  was  prepared  and  this  was  followed  as  nearly  as 
possible  throughout  the  examination.  The  schedule  was  as  follows: 

(1)  General  condition. — Under  this  heading  three  things  were  consid¬ 
ered,  namely,  (a)  size  of  plants,  ( b )  color  of  plants,  and  (c)  number  of 
plants  to  the  plat.  On  a  scale  of  100,  size  was  made  to  count  50  points, 
color  30  points,  and  number  of  plants  to  the  plat  20  points.  The  stand¬ 
ard  for  size  and  number  of  plants  to  the  plat  was  obtained  from  plants 
in  an  adjoining  field.  In  considering  color,  the  entire  absence  of  yellow 
leaves,  whether  due  to  fungi  or  other  causes,  was  taken  as  perfect,  in 
this  case  giving  30  points. 

(2)  Detailed  condition. — In  this  case  six  things  were  considered, 
namely:  (a)  Size  of  plants,  (b)  amount  of  rust,  (c)  amount  of  Septoria 
graminum,  (d)  amount  of  other  fungi,  (e)  amount  of  yellow  foliage,  and 
( f )  injury  from  the  treatments.  To  obtain  the  size  of  the  plants,  meas¬ 
urements  were  made  at  three  points  in  each  plat  and  the  average 
taken.  It  was  planned  to  determine  the  amount  of  rust  by  an  actual 
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count  of  tlie  affected  plants,  but  this  was  found  to  be  out  of  the  ques¬ 
tion,  as  it  would  have  involved  the  counting  of  almost  every  stalk. 
When  it  was  found  that  the  rust  was  so  widely  distributed,  a  count  of 
only  a  few  of  the  more  promising  looking  plats  was  made.  The  data 
on  the  amount  of  Septoria ,  yellow  foliage,  etc.,  was  obtained  by  care¬ 
fully  examining  the  plats  and  marking  the  results  in  percentages.  It 
is  hardly  necessary  to  give  in  detail  the  figures  obtained  as  a  result  of 
the  foregoing  observations.  Summarizing  the  data,  it  may  be  stated  as 
follows : 

(1)  The  general  condition  of  all  the  original  plats,  with  the  exception 
of  those  treated  with  Bordeaux  mixture,  ammoniacal  solution  of  copper 
carbonate,  ferrous  ferrocyauide,  and  copper  borate,  was  the  same,  aver¬ 
aging  55  to  75  when  compared  with  wheat  in  the  field  taken  as  100.  The 
poor  condition  of  the  wheat,  treated  as  well  as  untreated,  when  compared 
with  the  ordinary  field  crop,  was  due  to  a  number  of  causes,  the  most 
important  being  the  omission  of  fertilizers  in  planting  and  the  thinness 
of  the  plants  due  to  necessary  walks,  alleys,  etc.  The  condition  of  the 
plats  sprayed  with  Bordeaux  mixture,  ammoniacal  solution  of  copper 
carbonate,  ferrous  ferrocyauide,  cupric  ferrocyauide,  and  copper  borate 
averaged  90  to  100,  when  compared  with  the  field  crop. 

(2)  The  general  condition  of  all  the  duplicate  plats  was  10  to  20 
points  lower  than  the  original. 

(3)  There  was  no  marked  difference  in  the  height  of  the  plants  in 
the  various  plats,  the  average  for  the  originals  being  18  to  30  inches 
and  the  duplicates  14  to  24  inches. 

(4)  The  amount  of  rust  on  the  various  plats,  as  nearly  as  could  be 
determined,  was  the  same,  fully  90  per  cent  of  the  plants  in  every  case 
being  affected.  An  actual  count  of  the  rusted  plants  in  13  plats  gave 
the  following  results: 


Table  4. — Showing  actual  number  of  rusted  plants  on  14 plats. 


Plat. 

Method  of  treating. 

Number 
of  plants i 
showing 
rust. 

1 

Untreated . 

1,908 

2,  500 

2 

Soil  treatment  with  sulphur . 

3 

Untreated . 

1,  910 

4 

Soil  treatment  with  sulphur. . . - . 

2,  368 

5 

Untreated . 

2, 196 

<; 

Soil  treatment  with  sulphur . 

1,741 

2,  716 

40 

Sprayed  with  Bordeaux:  mixture  every  10  days . 

41 

Untreated . - . 

2,  568 

42 

Sprayed  with  ammoniacal  solution  every  10  days . 

L  247 

44 

46 

Sprayed  with  potassium  sulphide  solution  every  10  days . 

Sprayed  with  Bordeaux  mixture  every  20  days  .  .  . 

2,  729 

2,  456 

48 

Sprayed  with  ammoniacal  solution  every  20  days  . 

2,  672 

50 

52 

Sprayed  with  cupric  ferrocyauide  mixture  everv  10  days  _ 

2,  736 
2,548 

Sprayed  with  ferrous  ferrocyauide  mixture  every  10  days - 

Each  of  the  foregoing  plats  contained  from ‘2,600  to  3,400  plants. 

(5)  Septoria  graminum  occurred  upon  all  the  plats,  from  5  to  10  per 
cent  of  the  foliage  being  affected.  It  was  worse  where  the  plants  were 
thick,  and  was  almost  entirely  absent  where,  from  the  effects  of  the  seed 
treatments  and  other  causes,  the  plants  were  thin.  Spraying  with 
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Bordeaux  mixture  and  ammoniacal  solution  of  copper  carbonate  pre¬ 
vented  this  fungus  to  a  large  extent. 

((>)  All  plants  except  those  sprayed  with  Bordeaux  mixture,  ammo¬ 
niacal  solution,  and  ferrous  ferrocyanide,  showed  from  5  to  20  per  cent 
of  yellow  foliage.  The  above  exceptions  were  practically  free  from  the 


trouble. 

(7)  The  injury  to  the  plants  resulting  from  the  work  was  only  marked 
in  the  case  of  the  soil  and  seed  treatments.  These  are  referred  to  in 
detail  in  Table  2. 

Observations  on  June  4 ,  1892. —  From  May  20  to  June  4  rust  rapidly 
increased;  in  fact,  at  the  latter  date  not  a  leaf  could  be  found  that  did 
not  show  the  fungus.  The  lower  leaves  were  in  every  case  the  more 
badly  diseased;  the  rust  sori,  however,  were  found  in  great  quantities 
on  the  very  topmost  leaves.  All  the  fields  in  the  neighborhood  were 
badly  rusted,  in  many  cases  the  plants  being  literally  red  with  the 
fungus.  For  the  first  time  the  teleutospores  were  found  and  upon  ex¬ 
amination  it  was  seen  that  they  possessed  all  the  characteristics  of  those 
belonging  to  Puccinia  ruing o -vera.  No  further  field  notes  were  made 
and  on  June  9  the  crop  was  harvested.  The  crop  on  each  plat  was  cut 


in  the  usual  manner,  after  which  each  bundle  was  marked  with  a  uum- 
bered  tag,  and  shocked  after  the  ordinary  fashion.  The  weight  of  the 
straw  and  grain,  weight  of  grain,  and  weight  of  straw  were  next  deter¬ 
mined.  The  straw  and  grain  together  were  first  weighed,  then  the 
latter  was  flailed  out  and  weighed,  thus  giving  the  rest  of  the  data.  A 
careful  study  of  these  figures  reveals  so  little  of  interest  that  it  is  deemed 
unnecessary  to  publish  them  in  full.  The  yield  was  fairly  even  through¬ 
out  the  field,  the  only  striking  differences  in  this  respect  being  where 
the  plants  were  thin  on  account  of  certain  seed  and  soil  treatments,  the 
injurious  effects  of  which  have  already  been  pointed  out.  Summing  up 
this  phase  of  the  subject,  it  may  be  said  that  so  far  as  affecting  the  yield, 
except  in  the  cases  noted,  the  treatments  had  no  appreciable  effect. 


SUPPLEMENTARY  EXPERIMENTS  IN  THE  TREATMENT  OF  RUST  OF 
WHEAT  AND  OTHER  CEREALS  AT  GARRETT  PARK,  MARYLAND. 

As  a  supplementary  experiment  it  was  decided  early  in  March,  1892, 
to  spray  spring-planted  wheat,  oats,  and  rye  with  a  number  of  the 
standard  fungicides,  using  full  and  half  strength  solutions.  It  was 
thought  best  to  plant  the  grain  as  late  as  possible  in  order  to  invite 
the  attacks  of  rust  fungi.  No  harvest  of  course  was  expected.  On 
May  17  fifty-seven  plats,  each  3  by  33  feet,  were  staked  off.  Thirty-six 
plats  were  planted  with  wheat,  12  with  oats,  and  9  with  rye.  In 
the  case  of  each  crop  half  of  the  plats  were  treated  and  half  were 
left  for  control.  The  fungicides  used  were  Bordeaux  mixture,  full  and 
half  strength,  ammoniacal  solution,  full  and  half  strength,  sulphur  and 
sulphosteatite.  The  Bordeaux  mixture,  full  strength,  contained  6 
Pounds  of  copper  sulphate  and  4  pounds  of  lime  to  22  gallons  of 
water.  The  ammoniacal  solution  was  made  by  dissolving  2J  ounces 
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of  copper  carbonate  in  1J  pints  of  ammonia  then  diluting  to  25  gallons. 
Tile  sulphur  and  sulphosteatite  were  used  as  described  in  the  experi¬ 
ment  with  winter  wheat,  p.  202.  The  plants  were  treated  at  intervals 
of  two,  ten,  and  twenty  days,  respectively,  from  the  time  they  appeared 
above  ground  until  they  were  8  inches  high.  Without  going  into  the 
details  of  the  work  the  results  may  be  briefly  summarized  as  follows: 

(1)  Rust  appeared  more  or  less  on  all  the  plats  when  the  plants  were 
from  2  to  5  inches  high. 

(2)  The  fungus  was  more  abundant  at  first  on  the  untreated  plats 
and  those  dusted  with  dowers  of  sulphur  and  sulphosteatite.  Respite 
the  treatment,  however,  rust  increased  on  every  plat,  and  by  the  time 
the  plants  were  8  inches  high  there  was  no  difference  between  the 
plats  as  regards  the  amount  of  the  fungus. 

In  all  cases  where  the  liquids  were  used,  soap  was  added  to  make 
them  wet  the  leaves  more  thoroughly.  It  was  found,  however,  ex¬ 
ceedingly  difficult  to  cover  the  foliage  even  when  the  sprayings  were 
made  every  two  days.  In  case  of  the  off-repeated  treatments  fully 
four  fifths  of  the  leaf  surface  was  frequently  found  wholly  unprotected. 

EXPERIMENTS  AT  MANHATTAN,  KANS. 

Mr.  J.  F.  Swingle,  to  whom  the  work  at  this  place  was  entrusted, 
conducted  the  experiments  on  his  farm  a  mile  and  a  half  from  the  State 
Agricultural  College.  Early  in  September,  1891,  Mr.  Swingle  was 
requested  to  select  from  an  average  field  of  wheat  a  block  containing 
8,000  to  10,000  square  feet.  This  was  done,  and  on  October  13  the 
ground  was  platted.  Nineteen  plats  were  laid  out,  each  20  feet  square, 
in  4  rows,  extending  east  and  west.  The  plat  in  the  southeast  corner 
was  cut  out  in  order  to  give  the  necessary  number.  The  accompanying 
diagram  shows  the  arrangement  of  the  plats,  and  the  explanation  gives 
the  treatment  each  received : 

Diagram  1. — Showing  plan  of  experiment  at  Manhattan,  Kano. 
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Explanation  of  Diagram  1. 


Plats  1,  3,  5,  7,  9,  11,  13,  15,  17,  aiul  19,  untreated. 

Plats  2,  8,  and  14,  sprayed  every  ten  days  with  Bordeaux  mixture,  full  strength, 
from  the  time  the  plants  appeared  above  ground  until  harvest. 

Plats  4,  10,  and  16,  sprayed  every  teu  days  with  ammoniacal  solution  of  copper  car¬ 
bonate,  full  strength,  from  the  time  the  plants  appeared  above  ground  until  harvest. 

Plats  6,  12,  and  18,  sprayed  every  ten  days  with  potassium  sulphide  solution,  2 
ounces  of  potassium  sulphide  to  3  gallons  of  water,  from  the  time  the  plants  appeared 
above  ground  until  harvest. 

The  land  was  rich  bottom,  having  grown  but  one  previous  crop  and 
that  in  1891.  By  an  accident  a  part  of  the  field  selected  was  plowed 
early  in  July.  This  part  fortunately  almost  exactly  coincided  with 
plats  3,  4,  7,  8,  13,  14,  17,  and  18.  Mr.  Swingle  in  commenting  upon 
this  point  says: 

In  selecting  the  field  of  wheat  I  did  not  think  of  the  early  plowing  a  part  of  it 
received.  This,  as  will  be  seen  further  on,  had  an  important  bearing  on  the  yield  of 
straw  and  grain.  It  so  happened,  however,  that  the  lines  running  north  and  south 
and  separating  the  early  from  the  late  plowing  almost  coincided  with  the  lines  sep¬ 
arating  certain  plats.  In  considering  the  effect  of  the  treatment,  therefore,  the 
plats  plowed  early  should  be  compared  with  each  other  and  not  with  those  plowed 
late. 

The  sprayings  were  made  with  a  knapsack  pump  and  Vermorel  noz¬ 
zle,  beginning  on  October  17  and  ending  June  13,  no  soap  being  used. 
On  June  21,  Mr.  Swingle,  acting  under  instructions  from  the  writer, 
carefully  examined  the  plats  and  estimated  to  the  best  of  his  ability 
the  amount  of  rust  on  each.  The  figures  obtained  are  set  forth  in  the 
following  table: 

Table  5. — Showing  the  per  cent  of  rust  on  the  treated  and  untreated  plats  June  21. 


Plat. 

Kind  of  treatment. 

Per  cent 
of  plants 
rusted. 

1 

Untreated . 

80 

2 

Bordeaux  mixture . 

90 

3 

Untreated . 

90 

4 

Ammoniacal  solution . 

95 

5 

Untreated . 

70 

6 

Potassium  sulphide . 

75 

7 

Untreated . 

90 

8 

Bordeaux  mixture . 

10 

9 

Untreated . 

70 

10 

Ammoniacal  solution . 

75 

11 

Untreated . 

90 

12 

Potassium  sulphide . 

40 

13 

Untreated  .  . . 

100 

14 

Bordeaux  mixture. .  . . 

95 

15 

Untreated . 

75 

75 

16 

Ammoniacal  solution . 

17 

Untreated . 

100 

18 

Potassium  sulphide . 

75 

19 

Untreated . 

90 

According  to  the  foregoing  estimate,  the  plats  sprayed  with  Bordeaux 
mixture  were  much  more  free  from  rust  than  any  of  the  others  and 


potassium  sulphide  was  better  than  ammoniacal  solution.  The  early 
plowing  did  not  seem  to  affect  the  results  at  all,  so  far  as  rust  was  con¬ 
cerned.  Mr.  Swingle  was  directed  to  collect  material  from  all  the  plats 
and  forward  it  to  Washington  for  examination.  This  was  done,  and  the 
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results  of  a  critical  study  of  the  material  showed  that  the  estimate  made 
in  the  field,  regarding  the  amount  of  rust  on  each  plat,  was  a  conser¬ 
vative  one.  On  June  27  and  28  the  grain  was  harvested  with  a  sickle, 
each  plat  being  trimmed  down  beforehand  to  1GJ  feet  square.  Nothing 
further  was  done  with  the  grain  until  August  8,  when  the  straw  and 
grain  were  weighed  and  the  latter  threshed  out  with  a  flail. 

The  result  of  this  work  is  set  forth  in  the  following  table: 

Table  6. — Showing  weight  of  straw  and  grain  and  weight  of  grain  and  of  straw  from 

each  plat. 


Plat. 

Kind  of  treatment. 

Weight 
of  straw 
and  grain. 

Weight 
of  grain . 

Weight 
of  straw. 

1 

Untreated,  late  plowing . 

23 

7 

15 

5 

. do .  . 

23 

7 

15 

2 

Bordeaux  mixture,  late  plowing . 

24 

7 

16 

3 

Untreated,  early  plowing . 

34 

10 

24 

8 

Bordeaux  mixture,  early  plowing . 

34 

11 

23 

14 

. do . 

32 

10 

22 

7 

Untreated,  earlv  plowing . 

31 

9 

21 

10 

Ammoniacal  sol  tion.latc  plowing . 

28 

9 

19 

11 

Untreated,  late  plowing . 

17 

5 

8 

4 

Ammoniacal  solution,  early  plowing . 

35 

9 

25 

13 

Untreated,  early  plowing . 

29 

8 

20 

*  16 

Ammoniacal  solution,  late  plowing . 

24 

8 

15 

19 

Untreated,  late  plowing . 

15 

5 

9 

12 

Potassium  sulphide,  late  plowing . 

19 

6 

13 

9 

Untreated,  late  plowing . 

20 

7 

13 

18 

Potassium  sulphide,  early  plowing . 

33 

10 

23 

15 

Untreated,  late  plowing . 

20 

G 

13 

6 

Potassium  sulphide,  late  plowing . 

25 

7 

17 

17 

Untreated,  early  plowing . 

32 

9 

23 

The  plats  are  arranged  so  as  to  bring  those  plowed  early  and  late  to¬ 
gether,  for  the  sake  of  more  conveniently  comparing  them.  A  study  of 
the  figures  reveals  the  fact  that  there  are  no  very  striking  differences 
in  favor  of  any  of  the  treatments.  Comparing  the  total  yield  of  plats 
8  and  14,  sprayed  with  Bordeaux  mixture,  plowed  early,  with  the 
the  yield  of  plats  3  and  13,  the  nearest  untreated  plats,  plowed  early, 
it  is  seen  that  there  is  an  increase  of  3  pounds  in  the  total  yield  and 
3  pounds  in  the  yield  of  grain  in  favor  of  the  spraying.  Plat  2, 
treated  with  Bordeaux  mixture  and  plowed  late,  yielded  only  1  pound 
more  straw  than  plat  1,  untreated.  Compared  with  untreated  plat 
9,  however,  plat  2  yielded  3  pounds  more  straw  for  the  same  amount 
of  grain.  Where  the  plats  were  sprayed  with  the  ammoniacal  solution, 
there  was  an  increase  in  every  case  of  the  treated  over  the  untreated; 
in  fact,  the  difference,  between  the  sprayed  and  unsprayed  plats 
was  here  more  striking  than  where  Bordeaux  mixture  was  used.  It 
is  doubtful,  however,  if  this  increase  was  due  to  the  prevention  of 
rust,  for,  as  shown  in  Table  5,  these  plats  were  almost  as  badly  rusted 
as  the  untreated.  It  is  barely  possible  that  the  increased  yield  was 
due  to  the  fertilizing  effect  of  the  ammoniacal  solution  on  the  soil.  The 
plats  sprayed  with  potassium  sulphide  gave  about  the  same  amount 
of  increase  as  those  treated  with  the  ammoniacal  solution.  There  is  no 
apparent  reason  for  believing  that  the  increase  was  due  to  the  preven¬ 
tion  of  rust.  On  the  other  hand,  there  is  some  proof  that  increased 

fertility  of  the  soil,  due  to  the  application  of  the  potassium  sulphide, 

•  ' 
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might  have  caused  the  difference  noted.  Summing  up  the  results 
of  this  experiment,  it  may  be  said  that  so  far  as  could  be  ascertained 
by  a  careful  examination  Bordeaux  mixture  did,  to  a  considerable  ex¬ 
tent,  prevent  rust,  but  the  other  preparations  had  little  or  no  effect 
on  the  disease.  Furthermore  in  no  case  did  the  prevention  of  rust  affect 
the  yield  to  any  appreciable  extent. 

EXPERIMENTS  AT  ROCKPORT,  KANS. 

Mr.  Bartholomew’s  farm,  where  the  experiments  described  in  the 
following  pages  were  conducted,  is  located  in  Rooks  County,  latitude 
39°  30'  north  and  longitude  99°  20'  west.  Three  lines  of  work  were 
carried  on  at  his  place,  which  may  be  designated  as  experiments  A,  B, 
and  C,  respectively. 

Experiment  A. 

This  experiment  was,  to  a  certain  extent,  the  same  as  that  conducted 
with  winter  wheat  at  Garrett  Park,  Md.,  there  being  ten  kinds  of  soil 
treatment,  seven  of  seed  treatment,  six  treatments  involving  spraying, 
and  six  combining  all  three  of  the  foregoing.  The  soil  selected  for  the 
work  was  rich  second  bottom,  so  situated  as  to  render  the  crops  planted 
upon  it  peculiarly  subject  to  the  attacks  of  rust  fungi.  In  accordance 
with  instructions  from  the  Department,  Mr.  Bartholomew  early  in  Oc¬ 
tober,  1891,  staked  off  132  plats,  each  25  feet  long  and  4f  feet  wide. 
From  October  9  to  15  the  wheat  was  planted,  the  variety  known  as 
“Turkey”  being  used.  The  grain  was  all  planted  in  rows  9  inches 
apart,  there  being  live  rows  in  each  plat.  Eighteen  inches  were  left 
between  plats  to  serve  as  walks.  The  following  is  a  tabular  statement 
showing  the  treatment  each  plat  received: 


Table  7. —Showing  manner  of  treatment  of  plats  in  Experiment  A,  at  Eockport,  Kan  8. 


Plat. 

Kind  of  treatment. 

1  and  06 

Untreated. 

2  and  67 

Soil  treatment  with  flowers  of  sulphur, *5  ounces  to  25  feet  of  row. 

3  and  68 

Untreated. 

4  and  69 

Soil  treatment  with  flowers  of  sulphur,  21  ounces  to  25  feet  of  row. 

5  and  70 

Untreated. 

6  and  71 

Soil  treatment  with  flowers  of  sulphur,  11  ounces  to  25  feet  of  row. 

7  and  72 

Untreated. 

8  and  73 

Soil  treatment  with  lime  and  sulphur,  equal  parts  mixed,  5  ounces  to 25  feet  ofrow. 

9  and  74 

Untreated. 

10  and  75 

Soil  treatment  with  lime  and  sulphur,  equal  parts  mixed,  2b  ounces  to  25  feet  ofrow. 

11  and  76 

Untreated. 

12  and  77 

Soil  treatment  with  powdered  exsiccated  ferrous  sulnhate,  5  ounces  to  25  feet  of  row. 

13  and  78 

Untreated. 

14  and  79 

Soil  treatment  Avit  h  5  pints  of  Avater  containing  5  ounces  exsiccated  f$vrous  sulphate 

to  25  feet  of  row. 

15  and  80 

Untreated. 

16  and  81 

Soil  treatment  with  Bordeaux  mixture,  5  pints  to  25  feet  of  roAV. 

17  and  82 

Untreated. 

18  and  83 

Soil  treatment  Avith  5  pints  of  water  containing  1^  ounces  potassium  sulphide  to 
25  feet  of  row. 

19  and  84 

Untreated. 

20  and  85 

Soil  treatment  Avith  5  pints  of  ammoniacal  solution  of  copper  carbonate  to  25  feet 
ofrow. 

21  and  86 

Untreated. 

22  and  87 

Seed  immersed  in  water  at  133P  F.  for  15  minutes. 

23  and  88 

Untreated. 

24  and  89 

Seed  immersed  in  an  8:100  solution  of  copper  sulphate  for  24  hours,  then  limed. 

25  and  90 

Untreated. 

26  and  91 

Seed  immersed  for  24  hours  in  Bordeaux  mixture. 

27  and  92 

Untreated.  A 

28  and  93 

Seed  immersed  lor  24  hours  in  a  5 : 100  solution  of  potassium  bichromate. 

29  and  94 

Untreated. 
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Table  7. — Showing  manner  of  treatment  of  plats  in  Experiment  A,  at  Roclcport,  Kans. — 

Continued. 


Plat. 


Kind  of  treatment. 


30  and  95 

31  and  96 

32  and  97 

32^  and  98 

33  and  99 

34  and  100 

35  and  101 

36  and  102 

37  and  103 

38  and  104 

39  and  105 

40  and  106 

41  and  107 

42  and  108 

43  and  109 

44  and  110 
45 and  lit 

46  and  112 

47  and  113 

48  and  114 


49  and  115 

50  and  116 


51  and  117 

52  and  118 


53  and  119 

54  and  120 

55  and  121 

56  and  122 

57  and  123 

58  and  124 


Seed  immersed  for  24  hours  in  a  solution  of  potassium  sulphide,  1  ounce  to  1  gallon 
of  water. 

Untreated. 

Seed  immersed  for  24  hours  in  a  solution  of  potassium  sulphide,  4  ounce  to  1  gallon 
of  water. 

Untreated. 

Untreated. 

Seed  immersed  lor  24  hours  in  a  1:1000  solution  of  corrosive  sublimate. 

Untreated. 

Plants  sprayed  every  10  days  with  Bordeaux  mixture. 

Untreated. 

Plants  sprayed  every  10  days  with  ammoniacal  solution  of  copper  carbonate. 

Untreated. 

Plants  sprayed  every  10  days  with  potassium  sulphide  solution,  2  ounces  to  3 
gallons  of  water. 

Untreated. 

Plants  sprayed  with  Bordeaux  mixture  every  20  days. 

Untreated. 

Plants  sprayed  with  ammoniacal  solution  of  copper  carbonate  every  20  days. 

Untreated. 

Plants  sprayed  with  potassium  sulphide  solution,  2  ounces  to  3  gallons  of  water 
every  20  days. 

Untreated. 

Seed,  soil,  and  spraying  treatments.  Seed  immersed  in  Bordeaux  mixture  24 
hours;  soil  treated  with  5  pints  of  Bordeaux  mixture  to  25  feet  of  row;  plants 
sprayed  with  Bordeaux  mixture  every  10  days. 

Untreated. 

Seed,  soil,  and  spraying  treatments,  with  potassium  sulphide  solution.  2  ounces  to 
3  gallons  of  water.  Seed  immersed  for  24  hours;  soil  treated  with  5  pints  to  25 
feet  of  row  ;  plants  sprayed  every' 10  days. 

Untreated. 

Seed,  soil,  and  spraying  treatments.  Seed  immersed  for  24  hours  in  ammoniacal 
solution  of  copper  carbonate,  plants  sprayed  every  10  days  with  the  same 
preparation. 

Untreated. 

Seed  and  spraying  treatments.  Seed  immersed  for  15  minutes  in  water  at  133°  F. ; 
plants  sprayed  every  10  days  with  Bordeaux  mixture. 

Untreated. 

Seed  and  soil  treatment.  Seed  immersed  for  15  minutes  in  water  at  133°  F. ;  soil 
treated  with  lime  and  sulphur  equal  parts,  5  ounces  to  25  feet  of  row. 

Untreated. 

Seed  and  soil  treatment.  Seed  immersed  in  water  at.  133°  F.  for  15 minutes;  soil 
treated  with  2£  ounces  ferrous  sulphato  to  25  feet  of  row. 


59  and  125 

60  and  126 

61  and  127 

62  and  128 

63  and  129 

64  and  130 

65  and  131 


)■  Reserved  for  spring  treatment. 


The  Bordeaux  mixture  and  ammoniacal  solution  used  throughout  the 
foregoing  experiment  were  full  strength,  i.  e .,  containing,  respectively,  6 
pounds  of  copper  and  4  pounds  of  lime  to  22  gallons  of  water,  and  3 
ounces  of  copper  basic  carbonate  dissolved  in  1£  pints  of  ammonia 
to  22  gallons  of  water.  Soap  was  not  used  with  any  of  the  prepara¬ 
tions.  All  of  the  soil  and  seed  treatments  were  made  before  the  grain 
was  planted.  Spraying  began  on  October  28,  and  with  the  exception 
of  three  interruptions  caused  by  cold  weather  and  snow,  was  continued 
at  the  regular  ten  and  twenty-day  intervals  until  harvest.  No  rust  ap¬ 
peared  until  May  24,  but  from  this  time  on  it  increased  very  rapidly, 
every  plat  in  the  entire  tract  being  attacked  to  a  greater  or  less  extent. 
Upon  examination  the  fungus  proved  to  be  Puccinia  rubigo-vera ,  the 
common  species  of  western  Kansas.  In  accordance  with  directions 
from  the  Department,  Mi\  Bartholomew  made  careful  notes  on  the 
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various  plats  with  respect  to  the  effects  of  the  treatments  on  rusts  and 
other  fungi.  After  harvesting,  the  total  yield  of  straw  and  grain,  the 
yield  of  straw,  and  the  yield  of  grain  were  each  ascertained.  From  this 
data  the  following  notes  on  the  general  effect  of  the  treatment  on 
each  plat  were  prepared  by  Mr.  Bartholomew  : 

Plats  1  and  66.— Untreated.  These  were  so  near  like  all  other  untreated  plats  that 
their  condition  may  be  taken  as  a  standard.  Three  fungi  were  noted  upon  the 
plants,  viz,  Puccinia  rubigo-vera  on  nearly  every  leaf,  Puccinia  graminis  on  an  occa¬ 
sional  stalk,  and  Septovia  gvaminuni  on  many  of  the  leaves,  hilt  causing  no  serious 
damage. 

PI  at  8  2  and  67,  4  and  69,  6  and  71.  —  Soil  treatment  with  flowers  of  sulphur;  yield  of 
both  straw  aud  wheat  above  the  average,  but  the  red  rust  was  noticeable  on  every 
plant,  not,  however,  in  destructive  quantities,  as  the  wheat  was  full  and  plump. 

Plats  8  and  73,  10  and  75—  Soil  treatment  with  sulphur  and  lime;  showed  the  usual 
amount  of  rust,  with  an  average  product  of  wheat  and  straw. 

Plats  12  and  /7.  Soil  treatment  with  sulphate  of  iron;  showed  the  rust  in  average 
quantities  and  yielded  a  medium  amount  of  grain. 

Plats  14  and  79.— Soil  treatment  with  ferrous  sulphate  in  water;  did  not  show  as 
good  results  in  yield  as  12  and  77.  The  usual  amount  of  rust  was  present. 

Plats  16  and  SI.— Soil  treatment  with  Bordeaux  mixture;  showed  normal  amount  of 
rust,  and  the  yield  fell  considerably  below  the  average. 

Plats  18  and  83.— Soil  treatment  with  sulphide  of  potassium  solution;  showed  the 
usual  mount  of  rust  and  yielded  below  the  average. 

Plats  20  and  85 .— Soil  treatment  with  ammoniacal  solution  of  copper  carbonate; 
seemed  to  produce  a  bad  effect  on  the  germination  of  the  seed,  as  the  stand  was  thin, 
bacjly  rusted,  and  the  yield  much  below  the  average. 

Plats  22  and  87.  Hot- water  treatment  of  seed;  showed  normal  amount  of  rust  and 
decreased  yield. 

Plats  24  and  89. — Seed  treated  by  immersing  for  twenty-four  hours  in  8:100  solu¬ 
tion  of  copper  sulphate,  then  limed;  showed  usual  amount  of  rust  and  a  yield  lower 
than  the  adjoining  untreated  plats. 

Plats  26  and  91—  Seed  treated  by  immersing  for  twenty-four  hours  in  Bordeaux  mix¬ 
ture;  gave  fairly  good  average  results,  but  was  rusted. 

Plats  28  and  93. — Seed  treated  by  immersing  for  twenty-four  hours  in  a  5:100 
solution  of  potassium  bichromate;  badly  rusted  and  yield  lower  thau  the  average. 

Plats  30  and  95—  Seed  treated  by  immersing  for  twenty-four  hours  in  potassiurnsul- 
phide  solution;  produced  fair  results,  though  rusted  as  usual. 

Plats  32  and  97.— Treated  the  same  as  the  preceding,  but  with  solution  only  half  as 
6trong;  yielded  a  very  inferior  crop,  which  was  badly  rusted. 

Plats  34  and  100. — Seeds  treated  by  immersing  for  twenty-four  hours  in  1 :1000  solu¬ 
tion  of  corrosive  sublimate;  injured  the  vitality  of  the  seed  and  gave  a  very  light 
yield,  with  usual  amount  of  rust. 

Plats  36  and  70;?.— Sprayed  with  Bordeaux  mixture  every  ten  days  from  October 
28  until  June  24;  yielded  above  the  average  and  were  not  nearly  so  badly  rusted 
as  the  preceding  numbers  or  as  the  adjoining  untreated  plats. 

Plats  38  and  104.— Sprayed  every  ten  days  with  ammoniacal  solution  of  copper  car¬ 
bonate;  also  yielded  in  excess  of  the  average  and  were  very  slightly  rusted. 

Plats  40  and  106—  Sprayed  every  ten  days  with  sulphide  of  potassium  solution.  2 
ounces  to  3  gallons  of  water;  did  not  show  as  good  results,  yet  produced  better  yields 
than  the  adjoining  untreated  plats,  being  more  free  from  rust  but  not  so  free  as  the 
two  preceding  groups. 

Plats  42  and  108.— Sprayed  every  twenty  days  with  Bordeaux  mixture;  yielded 
results  very  similar  to  plats  36  and  102,  but  showed  more  rust. 
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PI ats  44  and  110. — Sprayed  every  twenty  days  with  ammoniacal  solution ;  was  not 
so  suceessful  as  plats  38  and  104,  treated  every  ten  days  with  the  same  preparation. 

Plats  46  and  112. — Sprayed  every  twenty  days  with  potassium  sulphide  solution ; 
gave  little  or  no  effect  in  preventing  rust,  hut  yielded  better  than  the  adjoining  un¬ 
treated  plats. 

Plats  48 and  114. — Seed,  soil,  anti  spraying  treatments  with  Bordeaux  mixture ;  seed 
immersed  twenty-four  hours,  soil  treated  with  one-half  gallon  to  20  feet  of  row,  and 
plants  sprayed  every  ten  days.  This  treatment  was  well  nigh  fatal,  giving  the  light¬ 
est  yield  of  any  group  in  the  whole  tract;  very  little  rust. 

Plats  50  and  116. — The  treatment  of  these  plats  was  exactly  the  same  as  the  preced¬ 
ing,  only  potassium  sulphide  was  used  instead  of  Bordeaux  mixture.  The  results 
were  very  unsatisfactory  and,  the  yield  light ;  very  little  rust. 

Plats  52  and  118. — Seed,  soil,  and  spraying  treatments  with  ammoniacal  solution  of 
copper  carbonate;  plants  sprayed  every  ten  days  and  soil  treated  with  2  gallons  of 
the  solution  to  20  feet  of  row;  not  much  rusted;  yield  normal. 

Plats  54  and  120. — Seed  and  spraying  treatment,  the  latter  every  ten  days  with  Bor¬ 
deaux  mixture,  the  former  with  hot  water;  slightly  rusted;  very  similar  to  the  pre¬ 
ceding  group. 

Plats  56  and  122. — Seed  and  soil  treatment ;  hot-water  treatment  for  seed ;  2  ounces 
flowers  of  sulphur  and  2  ounces  air-slaked  lime  mixed  to  20  feet  of  row  for  soil.  The 
yield  was  about  up  to  the  average,  but  no  appreciable  lessening  of  the  rust  could  be 
detected. 

Plats  58  and  124. — Seed  and  soil  treatment ;  hot-water  treatment  for  seed ;  2|  ounces 
ferrous  sulphate  to  25  feet  of  row  for  soil;  normal  yield,  but  no  diminution  of  rust. 

The  following  plats,  as  already  indicated,  were  held  for  spring  treatment: 

Plats  60  and  126 . — Sprayed  with  Bordeaux  mixture  ;  the  yield  was  good  and  the 
rust  was  considerably  less  than  on  the  adjoining  untreated  plats. 

Plats  62  and  128. — Sprayed  on  the  same  dates  as  the  last  2  plats,  with  ammoniacal 
carbonate  of  copper  solution;  very  similar  to  the  preceding  group  in  all  respects. 

Plats  64  and  130. — Sprayed  at  the  same  time  as  62  and  128,  with  potassium  sulphide 
solution,  2  ounces  to  3  gallons  of  water ;  this  spraying  was  deleterious  and  decreased 
the  yield  noticeably ;  it  had  little  effect  in  preventing  rust. 

In  the  following  table  is  shown  the  yield  of  straw  and  grain  for  each 
plat  and  its  duplicate : 

Table  8. — Showing  Icind  of  treatment  and  yield  of  grain  and  straw. 


Plat. 

Kind  of  treatment. 

Yield  of  grain 
and  straw. 

Yield  of 
cleaned  grain. 

Lbs. 

Oz. 

Lbs. 

Oz. 

1  and  66 

Untreated  . . . . 

11 

2 

2 

2 

....  do . - . 

9 

9 

1 

10 

2  and  67 

Soil  treatment  with  flowers  of  sulphur,  5  onnees  to  25 

C  12 

12 

3 

2 

feet  of  row . . . 

*  11 

4 

2 

12 

3  and  68 

Untreated . 

9 

12 

1 

12 

. .  do  . 

9 

6 

1 

12 

4  and  69 

Soil  treatment  with  flowers  of  sulphur,  2i  ounces  to  25 

^  11 

14 

2 

6 

feet  of  row . 

*  11 

4 

2 

4 

5  and  70 

Untreated . . . 

10 

13 

2 

0 

. do  . 

10 

13 

1 

14 

6  and  71 

Soil  treatment  with  flowers  of  sulphur,  1£  ounces  to  25 

5  12 

0 

2 

8 

feet  of  row . 

*  11 

8 

2 

4 

7  and  72 

Untreated . 

10 

4 

2 

2 

do . 

10 

0 

2 

0 

8  and  73 

Soil  treatment  with  lime  and  sulphur,  equal  parts  mixed, 

C  10 

10 

2 

6 

5  ounces  to  25  fee!  of  row . . . 

)  10 

5 

2 

2 

9  and  74 

Untreated . 

9 

0 

1 

10 

. do . 

9 

9 

2 

0 

10  and  75 

Soil  treatment  with  lime  and  sulphur,  equal  parts  mixed, 

C  13 

5 

2 

8 

2£  ounces  to  25  feet  of  row  . . .  i . 

i  11 

4 

2 

2 

11  and  76 

Untreated . 

9 

14 

1 

12 

. do . 

10 

10 

1 

12 

12  and  77 

Soil  treatment  with  powdered  ferrous  sulphate,  5  ounces 

$  10 

0 

1 

10 

* 

to  25  feet  of  row. . . $ . . . 

t  11 

0 

2 

2 
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Table  8. — Showing  kind  of  treatment  and  yield  of  grain  and  straw — Continued. 


Plat. 


13  and  78 

14  and  79 

15  and  80 
1G  and  81 

17  and  82 

18  and  83 

19  and  84 

20  and  85 

21  and  86 

22  and  87 

23  and  88 

24  and  89 

25  and  90 

26  and  91 

27  and  92 

28  and  93 

29  and  94 

30  and  95 

31  and  96 

32  and  97 
32 \  and  98 

33  and  99 

34  and  100 

35  and  101 

36  and  102 

37  and  103 

38  and  104 

39  and  105. ... 

40  and  106 

41  and  107 

42  and  10S 

43  and  109 

44  and  110 

45  and  111 

46  and  112 

47  and  113 

48  and  114 

49  and  115 


Kind  of  treatment. 


Untreated . 7 . 

. do . 

Soil  treatment  with  5  pints  of  water  containing  5  ounces 

of  ferrous  sulphate  to  25  feet  of  row . 

U  ntreated . 

. do . 

Soil  t  reatment  with  5  pints  of  Bordeaux  mixture  to  25 

feet  of  row . . . 

U  ntreated . 

. do . : . 

Soil  treatment  with  5  pints  of  water  containing  ounces 

of  potassium  sulphide  to  25  feet  of  row . 

Untreated . 

. . do . 

Soil  treatment  with  5  pints  of  amiuoniacal  solution  of 

copper  carbonate  to  25  feet  of  row . 

Untreated . 

. do . 

Seed  immersed  in  water  at  133°  F.  for  15  minutes . 

Untreated . 

. do . . 

Seed  immersed  in  an  8:100  solution  of  copper  sulphate 

for  24  hours,  then  limed . 

Untreated  . . 

. do . 

Seed  immersed  for  24.hours  in  Bordeaux  mixture . 

Untreated . . . 

. do . 

Seed  immersed  for  24  hours  in  a  5:100  solution  of  po¬ 
tassium  bichromate . . 

Untreated . 

. do . . 

Seed  immersed  for  21  hours  in  a  solution  of  potassium 

sulphide,  1  ounce  to  1  gallon  of  water  1 . 

Untreated . . . . 

. do . 

Seed  immersed  for  24  hours  in  a  solution  of  potassium 

sulphide,  ounce  to  1  gallon  of  water  . . 

Untreated . . . 

. do . 

. do . <....: . 

. do . . . 

Seed  immersed  for  24  hours  in  a  1:1000  solution  of  cor¬ 
rosive  sublimate . . 

Untreated . . . 

. do . 

Plants  sprayed  every  10  days  with  Bordeaux  mixture.. 

Untreated . . .-... 

. do . 

Plants  sprayed  every  10  days  with  ammoniacal  solution 

of  copper  carbonate . 

Untreated . 

. do . 

Plants  sprayed  every  10  days  with  potassium  sulphide 

solution,  2  ounces  to  3  gallons  of  water . 

Untreated . " . 

. do . 

Plants  sprayed  every  20  days  with  Bordeaux  mixture.. 

Untreated . 

. - - do . . . 

Plants  sprayed  with  ammonical  solution  of  copper  car¬ 
bonate  every  20  days . . I. 

Untreated... . . . 

. do . : . . 

Plants  sprayed  with  potassium  sirlphide  solution,  2 

ounces  to  3  gallons  of  water  every  20  days . 

Untreated.. . . 

. do . 1 . 

Seed,  soil,  and  spraying -treatments ;  seed  immersed  in 
Bordeaux  mixture  24  hours;  soil  treated  with  5  pints 
of  Bordeaux  mixture  to  25  feet  of  row;  plants  sprayed 

with  Bordeaux  mixture  every  10  days . ! _ 

Untreated . . 

. do . . 


Yield  of  grain 
and  straw. 


Lbs. 

Oz. 

Lbs. 

Oz. 

12 

4 

Q 

Li 

4 

11 

6 

2 

0 

<  9 

9 

Li 

1 

8 

>  9 

14 

1 

12 

10 

4 

1 

14 

9 

10  • 

1 

10 

t  9 

6 

1 

15 

}  9 

4 

1 

15 

10 

6 

2 

0 

9 

8 

1 

12 

<  9 

8 

1 

10 

*  10- 

8 

1 

12 

.10 

10 

1 

14 

8 

12 

1 

8 

^  7 

10 

1 

6 

}  9 

8 

1 

12 

10 

8 

1 

14 

10 

4 

1 

15 

f  7 

8 

1 

9 

l  10 

12 

2 

0 

10 

12 

2 

2 

10 

6 

2 

0 

<  7 

10 

1 

6 

}  10 

0 

1 

14 

11 

0 

2 

6 

10 

12 

2 

5 

S  11 

0 

2 

6 

*  11 

0 

2 

4 

10 

0 

2 

0 

10 

4 

2 

3 

.5  9 

0 

2 

0 

*  9 

8 

2 

2 

10 

10 

2 

5 

10 

0 

2 

0 

f  10 

2 

2 

2 

*  10 

4 

2 

6 

11 

8 

2 

6 

•11 

0 

2 

0 

5  8 

4 

1 

10 

*  8 

0 

1 

12 

11 

6 

2 

2 

11 

4 

2 

4 

10 

3 

2 

2 

9 

12 

1 

13 

V  9 

10 

1 

14 

l  5 

9 

1 

2 

10 

9 

2 

4 

10 

6 

Q 

Li 

4 

<  11 

13 

2 

12 

?  11 

6 

2 

3 

11 

2 

2 

t) 

9 

12 

1 

12 

f  12 

2 

2 

8 

i  io 

12 

2 

6 

9 

12 

I 

10 

10 

8 

2 

2 

S  10 

10 

2 

1 

*  10 

12 

2 

6 

9 

12 

1 

11 

10 

4 

1 

12 

f  12 

4 

o 

Li 

8 

)  10 

10 

2 

4 

9 

10 

1 

11 

11 

4 

2 

5 

f  io 

8 

1 

12 

*  9 

14 

1 

12 

9 

6 

1 

14 

9 

6 

1 

10 

5  io 

4 

1 

12 

*  9 

6 

1 

9 

8 

2 

1 

5 

8 

r 

12 

1 

7 

1  6 

2 

1 

4 

6 

9 

1 

0 

10 

8 

2 

0 

9 

12 

1 

14 

Yield  of 
cleaned  grain 


221 


Table  8. — Showing  kind  of  treatment  and  yield  of  grain  and  straw — Continued. 


Plat, 

Kind  of  treatment. 

Yield  of  grain 
and  straw. 

Yield  of 
cleaned  grain. 

Lbs. 

Oz. 

Lbs. 

Oz. 

50  and  116 

Seed,  soil,  and  spraying  treatments  with  potassium  sul- 

7 

12 

1 

6 

phide solution  2  ounces  to  3  gallons  of  water;  seed  im- 

mersed  for  24  hours ;  soil  treated  with  5  pints  to  25  feet 

of  row;  plants  sprayed  everv  10  days . . 

6 

7 

1 

9 

u 

51  and  117 

Untreated . 

10 

0 

1 

12 

. do . 

10 

4 

1 

10 

52  and  118 

Seed,  soil,  and  spraying  treatments;  seed  immersed  for 

r  9 

14 

2 

0 

24  hours  in  ammoniaeal solution  of  copper  carbonate; 

j 

plants  sprayed  every  10  days  with  the  same  prepara- 

i 

tion . . . . 

l  10 

12 

2 

5 

53  and  119 

Untreated . 

10 

6 

2 

0 

Uo . . . 

9 

0 

l 

11 

54  and  120 

Seed  and  spraying  treatments;  seed  immersed  for  15 

(  10 

4 

2 

4 

minutes  in  water  at  133°  F. ;  plants  sprayed  every  10 

< 

days  with  Bordeaux  mixture . . 

l  9 

2 

1 

9 

55  and  121 

Untreated . 

10 

2 

1 

14 

do ...... _ ... _ ........... . . . . 

10 

4 

‘) 

5 

56  and  122 

Seed  and  soil  treatment;  seed  immersed  for  15  minutes 

(  10 

6 

1 

8 

in  water  at  133°  F. ;  soil  treated  with  lime  and  sul- 

<  . 

phur,  equal  parts,  5  ounces  to  25  feet  of  row . 

1 11 

12 

1 

14  ■ 

57  and  123 

Untreated . 

11 

0 

2 

3 

. On . . . . 

10 

10 

2 

4 

58  and  124 

Seed  and  soil  treatments ;  seed  immersed  in  water  at  133° 

i  10 

4 

2 

2 

F. for  15  minutes;  soil  treated  with  2^  ounces  of  fer- 

• 

rous  sulphate  to  25  feet  of  row . 

l  10 

6 

2 

0 

59  and  125 

Untreated . 

10 

8 

2 

3 

do  . 

10 

10 

2 

6 

60  and  126 

Reserved  for  spring  treatments,  but  sprayings  were  not 

(  10 

14 

2 

8 

made . 

i  10 

12 

2 

9 

61  and  127 

.  .do . 

10 

0 

1 

14 

. do . - . 

10 

12- 

2 

4 

62  and  128 

. do . 

10 

4 

2 

1 

.  do  .  . 

11 

4 

2 

4 

x63  and  129 ' 

do . 

11 

8 

O 

6 

.  do . 

11 

0 

2 

1 

64  and  130 

do . 

9 

8 

1 

8 

_  do . 

10 

0 

1 

13 

65  and  131 

do . . . 

11 

4 

2 

3 

do . 

9 

10 

1 

12 

In  commenting-  upon  tliis  table,  Mr.  Bartholomew  says: 

The  total  weight  of  straw  and  grain  on  the  entire  tract  was  1,528  pounds,  the 
62  untreated  plats  yielding  797  pounds,  and  the  58  treated  ones  731  pounds.  The 
average  yield  per  plat  for  the  former  Avas  11.72  pounds  and  for  the  latter  11.32 
pounds.  The  total  yield  of  cleaned  grain  was  258  pounds,  being  133  pounds  for  the 
untreated  and  125  pounds  for  the  treated. 

The  average  yield  on  both  classes  was  almost  exactly  the  same,  viz,  1.95  pounds  per 
plat.  This  shows  a  difference  in  favor  of  the  treated  plats  in  the  matter  of  grain 
when  we  consider  that  the  average  product  of  these  plats  Avas  about  one-third  of  a 
pound  less  per  plat,  and  that  a  number  of  the  plats  Avere  greatly  injured  by  the 
treatment  as  indicated  in  the  table,  showing  a  marked  decrease  in  the  production  of 
both  grain  and  straw.  Doing  away  Avitli  the  passage  ways  betAveen  the  plats  and 
presuming  the  rows  to  be  9  inches  apart  over  the  whole  tract,  this  Avould  indicate  a 
yield  of  about  17  bushels  per  acre,  which  is  in  marked  contrast  with  the  adjoining 
field,  where  the  yield  was  30  bushels.  Of  course  in  the  field  the  conditions  Avere 
quite  different.  The  seed  was  sown  broadcast  among  cornstalks  and  thoroughly  cul¬ 
tivated  in  with  a  fine  shovel  culthmtor,  and  stood  Arery  thick  all  over  the  ground. 

Another  rather  peculiar  thing  must  be  noted  regarding  conditions.  The  prepara¬ 
tion  of  the  ground  consisted  in  cultivating  and  thoroughly  harrowing  the  land,  AA7hich 
placed  it  in  excellent  condition  for  seeding.  A  good  crop  of  corn  Avas  raised  on  the 
land.  This  Avas  cut  and  carried  off  before  the  cultivating  and  harrowing.  The  Avhole 
plat  was  very  smooth,  so  much  more  so,  in  fact,  than  the  adjoining  field,  that  it  proved 
an  excellent  playground  for  dozens  of  jack  rabbits.  Many  of  the  young  plants  were 
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actually  pulled  out  by  tlie  roots  by  these  animals.  Had  it  not  been  for  this  aggra- 
mating  cause  I  have  no  doubt  that  the  yield  in  straw  and  grain  would  have  reached 
an  average  of  13  pounds  per  plat 

My  conclusions  regarding  the  efficacy  of  the  various  treatments  are  easily  drawn, 
I  have  little  hesitancy  in  saying  that  the  several  soil  and  seed  treatments,  so  far  as 
the  prevention  of  rusts  are  concerned,  were  practically  valueless.  The  sulphur  treat¬ 
ments  were  productive  of  good  results  in  an  increase  of  yield  but  with  that  the  matter 
stops.  The  success,  whatever  there  is  of  it,  has  been  all  attained  through  sprayings. 
While  it  is  true  that  no  plat  was  entirely  free  from  rust,  it  is  nevertheless  a  fact  that  its 
ravages  were  reduced  to  a  minimum  on  the  ten-day  plats  sprayed  with  Bordeaux 
mixture  and  ammoniacal  solution  of  copper  carbonate.  I  think  the  potassium  sul¬ 
phide  solution  should  be  discarded,  as  it  seems  to  have  a  deleterious  effect  wherever 
applied.  This  was  especially  apparent,  as  will  be  noted,  in  Experiment  B.  Last 
fall  I  thought  that  the  Bordeaux  mixture  when  applied  to  very  young  plants  had  a 
deleterious  effect,  but  my  observations  this  season  have  led  me  to  conclude  that  when 
properly  applied  no  harm  follows. 

Experiment  B, 


Tlie  object  of  this  work  was  to  test  the  effect  of  eleven  preparations 
as  preventives  of  rust  when  applied  to  spring  wheat  and  oats  in  the 
form  of  spray  beginning  when  rust  first  appeared.  The  preparations 
used  were  as  follows  :* 


Table  9. — Showing  the  composition  of  the  fungicides  used . 


No.  26 

Basic  cupric  acetate  mixture : 

Cupric  acetate  (refined  powder) . 

47.  6  grams. 

Water . . . 

15144.  0  grams. 

No.  27 

Copper  borate  mixture : 

Cupric  sulphate . 

59.  6  grams. 

Sodium  borate  (borax) . 

65. 5  grams. 

Water . 

15144.(1  grams 

No.  28 

Cupric  ferrocyanide  mixture : 

Cupric  sulphate . . 

59.  6  grams. 

Potassium  ferrocyanide  (yellow  prussiate  of  potash) . 

89. 4  grams. 

W  ater . . . 

15144.0  grams. 

No.  29 

Cupric  hydroxide  mixture: 

Cupric  sulphate . . . . . . . . 

59.  6  grams. 

Potassium  hydrate . . . . . 

107.2  grams. 

Water . 

15144.  0  grams. 

No.  30 

Tricupric  orthophosphate  mixture : 

Cupric  sulphate . 

59.  6  grams. 

Sodium  phosphate . 

104.  2  grams. 

Water . . . 

15144.  0  grams. 

No.  31 

Cupric  polysulphide  mixture: 

Cupric  sulphate . 

59.  6  grams. 

Potassium  sulphide  (liver  of  sulphur) . 

59.  6  grams. 

Water . : . 

15144.0  grams. 

No.  32 

Ferrous  ferrocyanide  mixture : 

Ferrous  sulphate  exsiccatus . 

91.  7  grams. 

Potassium  ferrocyanide . 

183.  5  grams. 

Water . 

15144.  0  grams. 

No.  33 

Iron  borate  mixture: 

Ferrous  sulphate  exsiccatus . 

91.  7  grams. 

Sodium  borate  (borax) . 

367.  0  grams. 

Water . 

15 144.  0  grams. 

No.  34 

Iron  sulphide  mixture : 

Ferrous  sulphate  exsiccatus . 

91.  7  grams. 

Potassium  sulphide  (liver  of  sulphur) . 

367.0  grams. 

Water . 

If)  144.  0  orams. 

No.  35 

Zinc  borate  mixture: 

Zinc  sulphate . : . 

133.4  grams. 

Sodium  borate  (borax) . 

133.  4  grams. 

Water . 

15144.0  grams. 

No.  38 

Bordeaux  mixture,  weak  strength : 

Cupric  sulphate . 

10.4  grams. 

Lime  (stone) . . . 

2.  5  irrams. 

Water . 1 . . . . . .. 

15144.0  oraiins. 

The  numbers  here  are  the  original  ones  given  by  my  assistants  to  the  prepa¬ 
rations  for  convenience  nf  . reference,. 
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In  addition  to  the  foregoing  there  was  one  soil  and  seed  treat¬ 
ment  with  Bordeaux  mixture,  the  seed  being  immersed  for  twenty -four 
hours  in  the  preparation  and  the  soil  treated  with  one-half  gallon  of 
the  mixture  to  20  feet  of  row.  For  the  experiment  as  a  whole  100 
plats,  each  3  by  15  feet,  were  used.  Fifteen  of  the  plats  Avere  planted 
with  wheat  and  the  same  number  with  oats.  For  seed,  White  Medi¬ 
terranean  wheat,  and  Black  Winter  oats  were  used,  each  being  planted 
on  April  8,  1892.  On  June  4  Puccinia  rubigo-vera  was  noticed  on  a 
few  plants  of  wheat,  thereupon  each  plat  received  the  following  treat¬ 
ment  : 


Table  10. — Showing  hind  of  treatment  given  each  plat  in  Experiment  B. 


Plat. 

Kind  of  treatment. 

1  and  1 

26  and  26 

2  and  2 

27  and  27 

3  and  3 

28  and  28 

4  and  4 

29  and  29 

5  and  5 

30  and  30 

6  and  6 

31  and  31 

7  and  7 

32  and  32 

8  and  8 

33  and  33 

9  and  9 

34  and  34 

10  and  10 

35  and  35 

11  and  11 
38  and  38 

12  and  12 
24  and  24 

No  treatment. 

Sprayed  with  basic  cupric  acetate  mixture. 

No  treatment. 

Sprayed  with  copper  borate  mixture. 

No  treatment. 

Sprayed  with  cupric  ferrocyanide  mixture. 

No  treatment. 

Sprayed  with  cupric  hydroxide  mixture. 

N  o  treatment. 

Sprayed  with  tricupric  oithophosphate  mixturo. 

N  o  treatment. 

Sprayed  with  cupric  polysulphide  mixture. 

No  treatment. 

Sprayed  with  ferrous  ferrocyanide  mixturo. 

No  treatment. 

Sprayed  with  iron  borate  mixture. 

No  treatment. 

Sprayed  with  iron  sulphide  mixture. 

No  treatment. 

Sprayed  with  zinc  borate  mixture. 

No  treatment. 

Sprayed  with  Bordeaux  mixture. 

No  treatment. 

Soil  and  seed  treatment  with  Bordeaux  mixture. 

Additional  sprayings  were  made  on  June  6,  16,  and  20,  and  July  5, 
respectively.  The  oats  were  harvested  on  July  16  and  the  wheat  two 
days  later.  Mr.  Bartholomew  furnished  the  following  notes  on  the 
effect  of  each  treatment,  the  numbers  given  being  those  of  the  prep¬ 
aration  and  not  the  plats : 

The  condition  of  the  untreated  plats  with  respect  to  rust  was  very  similar  to  those 
in  Experiment  A,  all  being  quite  uniformly  affected  with  the  fungus.  The  total 
yield  for  the  26  untreated  plats  Avas  as  follows : 


Straw  and  grain . . . pounds..  89£ 

Cleaned  grain . do -  13f 

Straw  and  grain  per  plat . . do -  34 

Cleaned  grain  per  plat . . ounces . . 


No.  26. — Basie  cupric  acetate  mixture.  Almost  entirely  free  from  rust;  yield  con¬ 
siderably  above  the  average,  viz,  4  pounds,  and  4  pounds,  10  ounces  per  plat.  The 
adjoining  untreated  plats  were  covered  with  red  rust  from  bottom  to  top. 

No.  27. — Copper  borate  mixture.  Very  similar  to  26,  being  free  from  rust  and  the 
yield  above  the  average. 

No.  28.. — Cupric  ferrocyanide  mixture.  BeloAv  the  average  in  yield,  being  injured 
by  the  fungicide;  straw  and  grain  light;  can  not  recommend  this  preparation. 
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No.  29. — Cupric  hydroxide  mixture.  Yield  above  the  average  and  remarkably  free 
from  rust. 

No.  SO. — Tricupric  orthophosphate  mixture.  The  same  as  the  last. 

No.  31. — Cupric  polysulphide  mixture.  Qurte  free  from  rust  and  produced  the 
best  yield  on  the  tract,  viz,  4  pounds,  8  ounces,  and  4  pounds,  10  ounces  per  plat. 

No.  32. — Ferrous  ferrocyanide  mixture.  A  practical  failure,  yielding  very  lightly 
in  straw  and  almost  no  grain.  This  preparation  should  certainly  he  discarded.  It 
is,  however,  a  good  weed'destroyer,  and  would  be  good  where  weeds  or  grass  are  to 
be  kept  permanently  down  about  trees  or  shrubs.  No  weeds  came  up  on  these  plats 
after  harvest,  while  oil  all  the  rest  more  or  less  weeds  appeared. 

No.  33. — Iron  borate  mixture.  Yield  normal,  but  plats  considerably  rusted. 
Would  not  recommend  this  preparation. 

No.  34. — Irou  sulphide  mixture.  A  decided  failure,  producing  very  unsatisfactory 
results.  If  full  strength  had  been  used  scarcely  a  green  stalk  would  have  been  left 
by  the  fourth  spraying,  but  after  the  second  spraying  the  preparation  was  used  half 
strength  and  was  even  then  too  severe.  Very  little  rust. 

No.  35. — Zinc  borate  mixture.  Yield  good;  quite  free  from  rust,  though  not  as 
perfectly  free  as  some  of  the  preceding  numbers. 

No.  38. — Bordeaux  mixture.  Yield  of  straw  good,  but  grain  light.  My  experience 
with  Bordeaux  is  that  it  has  a  decided  effect  on  the  common  red  rust  as  indicated, 
not  only  in  this  experiment,  but  in  “ A ”  also.  These  plats  were  nearly  free  from 
rust. 

No.  24. — Seed  immersed  24  hours  in  Bordeaux;  one-half  gallon  of  the  mixture  to 
20  feet  of  row  for  soil;  treatment  showed  as  much  rust  as  any  untreated  plat.  The 
product  was  above  the  average  in  straw  and  grain. 

One  thing  particularly  noticeable  at  the  time  of  threshing  was  the  fact  that  in 
such  treatments  as  26,  27,  29,  30,  31,  and  38  the  lower  leaves  were  full  aud  abundant, 
while  in  the  untreated  plats  they  were  mostly  thin,  shrunken,  or  fallen  off.  Could 
these  results  be  made  to  obtain  throughout  a  held,  it  occurs  to  me  that  the  feeding 
value  of  a  ton  of  straw  would  be  greatly  increased.  As  a  whole,  these  experiments 
Avere  far  more  satisfactory  than  those  described  under  “A.” 

In  tlie  following  table  the  yield  of  the  several  treated  spring  wheat 
plats  is  given : 


Table  11. — Showing  method  of  treatment  and  yield  of  grain  and  straw. 


Plat. 

Kind  of  treatment. 

• 

Yield  of  gi’ain 
and  straw. 

Yield  of 
cleaned 
grain. 

26  and  2G 

27  and  27 

28  and  28 

29  and  29 

30  and  30 

31  and  31 

32  and  32 

33  and  33 

34  and  34 

35  and  35 

38  and  38 

24  and  24 

* 

Sprayed  with  basic  cupric  acetate  mixture . 

Sprayed  with  copper  borate  mixture . . 

Sprayed  with  cupric  ferrocyanide  mixture . 

Sprayed  with  cupric  hydroxide  mixture . 

Sprayed  with  tricupric  orthophosphate  mixture. 

Sprayed  with  cupric  polysulphide  mixture . 

Sprayed  with  ferrous  ferrocyanide  mixture  . . 

Sprayed  with  iron  borate  mixture . 

Spraved  with  iron  sulphide  mixture . 

Sprayed  with  zinc  borate  mixture . 

Sprayed  with  Bordeaux  mixture . 

Soil  and  seed  treatment  with  Bordeaux  mixture. 

Pounds. 
$  4 

1  4 

1  5 

{  4 
{  4 

f  1 
{  i 

I  s 

I I 

5  4 
l  3 

{  1 

1  i 

Ounces. 

0 

10 

3 

6 

2 

8 

12 

0 

0 

4 

10 

8 

4 

0 

0 

8 

6 

3 

2 

12 

14 

6 

2 

10 

Ounces. 

10 

12 

9 

9 

6 

8 

8 

9 

9 

11 

10 

11 

7 

6 

7 

8 

7 

G 

*  10 

10 

8 

9 

9 

8 
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It  appears  from  the  foregoing  that  the  total  yield  of  straw  and  grain 
on  the  24  treated  plats  was  82  pounds,  an  average  of  3.41  pounds  per 
plat.  The  total  yield  of  cleaned  grain  was  13  pounds,  an  average  of 
8|  ounces  per  plat.  The  total  averages  in  this  case  do  not  differ  ma¬ 
terially  from  those  where  no  treatments  were  made.  It  should  be  borne 
in  mind,  however,  that  there  were  2  more  plats  in  the  untreated  lot 
than  in  the  treated $  also,  that  a  number  of  the  treated  plats  were  so 
seriously  injured  that  the  yield  was  very  light.  Taking  out  of  consid¬ 
eration  the  reduction  in  the  crop  due  to  the  foregoing  causes,  the 
treated  plats  gave  a  somewhat  higher  average  yield  than  the  untreated. 

The  results  in  the  treatment  ol  oats  were  wholly  negative,  as  no 
rust  whatever  appeared  on  any  of  the  plats.  It  may  be  of  interest  to 
say,  however,  that  several  of  the  preparations,  notably  Nos.  32  and 
35,  seriously  injured  the  plants.  As  a  result  of  this  the  yield  of  the 
treated  plats  was  nearly  10  per  cent  less  than  the  untreated. 

Experiment  C. 

Experiment  0  consisted  of  spraying  1  plat  each  of  late-planted' 
spring  wheat  and  oats  with  Bordeaux  mixture,  full  strength,  combined 
with  soap.  It  was  thought  that  possibly  rust  would  not  appear  in  ex¬ 
periments  A  and  B;  consequently  the  late  spring  grains,  which  are 
almost  invariably  attacked  by  the  disease,  were  put  in.  Each  plat  was- 
33  feet  long  and  3  feet  wide,  there  being  2  in  each  case,  1  fox  treat¬ 
ment  and  1  for  control.  The  sowing  was  not  done  until  May  20,  but 
the  weather  was  so  warm  that  the  plants  were  well  up  by  the  30th  of 
the  same  month.  Six  treatments  in  all  were  made,  the  dates  being 
May  30,  June  3, 6, 16,  and  25,  and  July  5,  respectively.  No  rust  of  con¬ 
sequence  appeared  on  any  of  the  plats,  consequently  the  results  so  far 
as  concerned  the  prevention  of  this  disease  were  negative. 

CONCLUSION. 

The  work  described  in  the  foregoing  pages,  carried  on  under  widely 
different  conditions  of  soil  and  climate,  seems  to  clearly  indicate  that 
treating  the  seed  and  soil  previous  to  planting  with  various  chemicals 
and  with  hot  water  is  of  no  value  whatever  so  far  as  the  prevention  off 
rust  is  concerned.  This  accords  with  our  knowledge  of  the  life  history 
of  the  rust  fungi  attacking  cereals,  and  bears  out  the  generally  accepted 
belief  of  those  who  have  studied  the  matter.  Many  of  the  soil  and 
seed  treatments  were  positively  injurious,  diminishing  the  crop  to  a  far 
greater  extent  than  all  the  diseases  observed  combined. 

The  spraying  treatments  did,  in  some  cases  at  least,  diminish  the 
amount  of  rust  and  seemingly  increased  the  yield  of  straw  and  grain. 
A  slight  increase  of  yield  in  an  experiment  of  this  kind,  however,  must 
be  looked  upon  with  a  good  deal  of  suspicion,  as  there  are  many  things 
that  might  influence  the  matter  one  way  or  another.  On  the  whole 
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there  seems  no  good  reason  for  believing  that  spraying,  even  with  the 
most  improved  methods  with  which  we  are  now  familiar,  would  be  prac¬ 
ticable  or  profitable  on  a  large  scale.  At  Garrett  Park,  where  this  kind 
of  work  was  done  with  the  greatest  care  and  where  every  precaution 
was  taken  to  make  the  various  preparations  cover  the  foliage,  rust  was 
just  as  abundant  on  the  sprayed  as  on  the  un sprayed  wheat.  A  criti¬ 
cal  study  of  the  plants  in  the  field  afforded  what  seems  a  satisfactory  ex¬ 
planation  of  the  foregoing  fact.  On  examining  the  leaves  immediately 
after  they  had  been  sprayed  in  the  most  careful  manner,  it  was  found 
that  fully  one-half  of  the  surface  was  wholly  free  from  any  signs  of  the 
liquid  put  on.  The  shape  of  the  leaf,  its  position  on  the  stem,  manner 
of  growth,  and  waxy  covering,  all  conspire  to  render  it  exceedingly 
difficult  to  wet,  and  unless  thoroughly  wetted  or  covered  by  the  fungi¬ 
cide  there  is  little  hope  of  preventing  the  reproductive  bodies  of  the 
rust  fungi  from  gaining  an  entrance. 

Finally,  it  may  be  said  that  while  improved  machinery  and  fungi¬ 
cides  and  improved  methods  may  make  it  possible  to  profitably  spray 
our  cereals,  with  our  present  means  this  can  not  be  done.  The  work, 
however,  should  not  be  abandoned;  on  the  contrary,  it  should  be  con¬ 
tinued  until  the  matter  is  definitely  settled  one  Avay  or  the  other.  At 
the  same  time  the  far  more  promising  work  of  breeding  rust-resisting 
varieties  should  be  taken  up  and  carried  forward  along  such  lines  as 
offer  the  most  promising  results. 


ADDITIONAL  NOTES  ON  PEACH  ROSETTE. 

By  Erwin  F.  Smith. 

I. — SPREAD  OF  THE  DISEASE. 

The  peach  rosette  continues  in  Georgia  and  has  appeared  in  South 
Carolina.  Mr.  W.  L.  Anderson,  of  Ninety-six,  sent  specimens  from  his 
peach  orchard,  and  wrote  as  follows,  under  date  of  June  14,  1892: 

In  tlie  summer  of  1890  I  noticed  some  of  the  peach  trees  turning  yellow ;  but,  from 
information  at  hand,  concluded  it  was  not  what  is  called  the  yellows.  The  trees  (3) 
died,  root  and  branch.  No  sprouts  have  ever  put  forth  from  the  old  roots  of  any  of 
these  or  other  trees  since  attacked.  Last  year  I  lost  6  trees  from  the  same  disease. 
This  year  I  cut  down  8  as  soon  as  I  noticed  the  peculiar  growth  of  the  leaves.  I 
have  2  left,  some  one-fourth  mile  apart.  They  are,  at  this  writing,  evidently  mori¬ 
bund  and  will  be  dead  in  another  month. 

Mr.  Anderson  states  that  several  of  his  neighbors  have  lost  trees, 
and  that  the  disease  is  entirely  new  to  him,  although  he  has  lived  in 
that  region  and  been  interested  in  peacli-growing  for  a  long  time. 

Some  field  work  begun  in  Georgia  in  1890  and  1891,  could  not  be 
reported  upon  fully  in  Bulletin  1,*  because  incomplete  or  only  just  begun 


*Div.  Veg.  Pathology,  U.  S.  Dept,  of  Agr.,  1891. 
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when  that  report  went  to  press.  A  year  has  passed  and  certain  addi¬ 
tional  conclusions  may  now  be  drawn  with  confidence. 

The  experiments  are  as  follows: 

II. — FIELD  EXPERIMENTS  IN  GEORGIA. 

I.  Peach  on  Marianna  plum  stock — Puds  f  rom  the  healthy -looking  side 
of  a  rosetted  peach  tree . — ‘This  experiment  was  made  to  determine 
whether  the  disease  was  latent  in  the  healthydooking  side  of  the  af¬ 
fected  trees,  and  would  afterwards  appear  in  buds  cut  from  the  same 
and  inserted  into  healthy  stocks.  The  buds  Avere  set  July  1.  1890. 
The  condition  up  to  the  fall  of  1891  of  the  trees  grown  from  these  buds 
is  given  under  Experiment  2  (Bull.  No.  1,  p.  56).  These  trees  were 
reexamined  October  31,  1892.  All  of  them  were  still  free  from  rosette. 
The  buds  have  now  been  set  twenty-eight  months  and  have  grown  into 
vigorous  tops,  so  that  there  can  no  longer  be  any  doubt  that  the  north 
part  of  the  parent  tree  was  entirely  free  from  taint  of  disease  at  the 
very  time  that  the  south  part  was  badly  affected.  The  rest  of  this  tree 
became  diseased  the  following  season  and  is  now  dead. 

II.  Marianna  plum  stocks  inoculated  with  buds  taken  from  rosetted \ 
peach  trees . — This  experiment  was  made  to  determine  whether  the  peach 
and  plum  rosette  are  identical.  For  this  experiment  and  the  next 
about  250  trees  were  selected  from  5  nursery  rows  on  the  farm  of  Will¬ 
iam  Warder,  Griffin,  Ga.  These  trees  were  propagated  from  cuttings 
and  were  1J  years  old  at  the  beginning  of  the  experiment.  Two  rows 
were  inoculated  and  3  were  held  for  comparison.  June  8,  1891, 104  of 
these  trees  were  inoculated  with  buds  cut  from  6  or  8  of  the  badly  ro¬ 
setted  young  trees  described  in  Experiment  1  (Bull.  No.  1).  One  to  two 
buds  were  inserted  into  each  tree  in  the  usual  way.  November  13, 
1891,  all  were  free  from  rosette.  At  that  time  the  condition  of  the  in¬ 
serted  buds  Avas  as  follows:  In  42  trees  the  buds  had  healed  on  and 
were  still  alive  in  whole  or  part,  but  only  2  had  grown  into  shoots,  and 
both  were  feeble — only  .J  and  1  inch  long.  In  2  or  3  trees  the  unions 
were  doubtful.  In  the  rest  the  buds  failed  to  unite  with  the  stocks. 
There  is  no  question,  therefore,  but  that  in  more  than  one-third  of  the 
trees  an  organic  union  had  taken  place  between  the  plum  stocks  and 
the  rosetted  buds.  Only  five  months  had  elapsed  and  it  Avas  thought 
that  peril aps  a  longer  period  might  be  necessary  to  infect  plum  from 
peach  than  had  been  found  necessary  in  case  of  peach  on  peach.  These 
trees  were  reexamined  November  1, 1892,  i.  <?.,  more  than  sixteen  months 
from  the  date  of  inoculation,  and  all  were  still  free  from  rosette.  There 
is,  therefore,  good  reason  to  believe  that  the  Marianna  plum  is  not  sub¬ 
ject  to  this  disease. 

III.  Marianna  plum  stocks  inoculated  with  buds  taken  from  a  rosetted 
Kelsey  plum. — This  experiment  Avas  made  to  determine  whether  the 
plum  rosette  could  be  transmitted  to  plums.  The  trees  used  for  these 
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experiments  formed  part  of  the  block  described  under  II.  The  buds 
were  inserted  the  same  day  under  like  conditions.  They  were  taken 
on  the  Way  man  farm,  from  a  Kelsey  plum  which  was  badly  affected  in 
all  parts.  Only  12  trees  were  budded.  On  November  13,  1891,  it  was 
found  that  the  diseased  buds  had  healed  on  to  4  trees,  and  were  still 
living.  On  the  others  they  had  been  thrown  out.  There  were  no  cases 
of  rosette.  The  trees  were  reexamined  November  1,  1892.  All  were 
free  from  rosette.  This  is  the  only  experiment  yet  undertaken  to  deter¬ 
mine  whether  this  disease  can  be  transmitted  from  plums  to  plums. 

IV.  Peach  stocks'  inoculated  with  buds  taken  from  rosetted  Kelsey 
plums. — This  experiment  was  made  to  determine  whether  the  plum  ro¬ 
sette  could  be  transmitted  to  peach  trees.  Two  rows  of  nursery  trees, 
37  in  all,  consisting  of  Elberta  tops  on  seedlings  of  the  same  age  as  in 
V,  were  selected  for  this  experiment.  This  formed  part  of  the  nursery 
described  in  Experiment  1  ( Bull.  No.  1 ).  Scions  were  cut  from  two  badly 
diseased  Kelsey  plums,  which  stood  on  the  same  farm  about  J  mile 
distant.  The  inoculations  were  made  June  20,  1891,  and  two  buds 
were  inserted  into  each  stock.  November  12,  1891,  an  examination 
showed  that  some  part  of  one  or  both  buds  had  united  with  the  stock 
in  22  cases,  and  was  still  alive.  In  3  trees  the  union  was  doubtful,  and 
in  12  both  buds  failed  to  unite.  At  this  date  all  were  healthy  with 
exception,  possibly,  of  1  tree,  which  had  begun  to  look  suspicious.  The 
inoculated  buds  were  very  feeble,  and  in  no  case  did  they  grow  into 
branches.  Here,  then,  an  organic  connection  was  established  between 
the  buds  and  stocks  in  two-thirds  of  all  the  trees.  October  29,  1892, 
these  trees  were  reexamined  with  the  following  result:  Many  of  the 
buds  which  had  healed  on  were  still  alive.  Two  trees  were  dug  out 
in  summer,  and  may  have  shown  symptoms  of  rosette,  but  this  is 
doubtful.  One  of  rhese  was  the  tree  marked  as  suspicious  in  the  fall  of 
1891.  Two  trees  developed  rosette  in  the  spring,  in  all  parts,  and  died 
in  August.  The  rest  were  healthy  in  spite  of  the  fact  that  sixteen 
months  had  passed  since  the  insertion  of  the  diseased  buds.  Both  the 
rosetted  trees  were  inoculated  from  the  same  plum $  both  the  missing 
trees  from  the  other  plum. 

The  small  per  cent  of  cases  to  unions  makes  it  necessary  to  repeat 
this  experiment  before  it  can  be  stated  positively  that  the  plum  disease 
is  identical  with  that  of  the  peach  and  transmissible  to  it,  as  seems 
very  probable  from  its  appearance. 

V.  lioot  inoculations ,  peach  on  peach. — This  experiment  was  made  to 
determine  whether  the  disease  could  be  transmitted  from  roots  to  roots, 
and  incidentally  to  throw  some  light  on  the  possibility  of  natural  in¬ 
fection  through  the  soil.  Sixty  young  trees  were  selected  for  this  pur¬ 
pose.  They  stood  in  the  same  nursery  and  were  planted  the.same  time 
as  the  five  rows  inoculated  in  1890  and  described  in  Experiment  1  (Bull. 
No.  1,  p.  49),  but  bore  El  berta  tops.  The  collars  of  the  trees  in  two  rows 
were  uncovered  and  all  trees  badly  infested  by  borers  Avere  destroyed. 


229 


The  remainder  were  then  inoculated,  June  20, 1891,  as  follows :  The  earth 
was  carefully  removed  from  one  of  the  roots  aud  a  T-shaped  incision  was 
made  down  to  the  pericambium.  A  root  about  ^  inch  in  diameter  was 
then  selected  from  a  rosetted  tree  and  a  curved  cut  made  through  the 
bark  down  to  the  pericambium,  parallel  to  it  tor  about  an  inch,  and 
then  out  again,  in  some  cases  including  a  thin  shaving  of  wood.  This 
graft  was  then  crowded  beneath  the  lips  of  the  T-shaped  cut  and  bound 
into  place.  The  earth  was  then  returned.  These  root  grafts  came  from 
15  badly  rosetted  trees,  and  each  one  was  taken  from  a  separate  root. 
Each  tree  furnished  4.  grafts,  making  a  total  of  60.  Presumably  all  of 
these  roots  were  diseased,  but  such  is  not  known  to  be  the  case.  The 
inference  rested  on  the  fact  that  all  of  the  leaves  and  shoot-axes  were 
rosetted  on  each  of  the  15  trees.  Nine  of  these  trees  were  from  Experi¬ 
ment  1  (Bull.  No.  1),  being  seedlings  in  which  the  disease  had  been  pro¬ 
duced  by  the  previous  year’s  bud  inoculations.  The  other  6  trees  stood 
in  a  neighboring  orchard,  were  5  or  6  years  old,  contracted  the  disease 
naturally,  and  had  been  entirely  healthy  until  the  spring  of  1891.  The 
bark  of  the  roots  being  much  thicker  than  that  of  stems  of  the  same 
size,  considerable  difficulty  was  experienced  in  getting  the  grafts  into 
place,  and  consequently  it  was  somewhat  doubtful  whether  they  would 
unite  with  the  stock. 

These  trees  were  examined  November  12,  1891,  i.  e.,  four  months  and 
twenty-two  days  after  the  inoculation.  All  were  free  from  rosette  and 
healthy.*  They  were  reexamined  October  31,  1892.  The  conditions 
above  ground  were  as  follows:  Seven  trees  were  rosetted  in  all  parts 
and  already  dead',  52  trees  were  healthy,  1  had  been  killed  by  borers 
and  termites.  All  of  the  rosetted  trees  were  grafted  from  the  artifi¬ 
cially  infected  young  trees.  The  24  trees  grafted  from  the  naturally 
infected  orchard  trees  remained  sound.  Three  of  the  7  rosetted  trees 
Avere  grafted  from  1  tree,  the  other  4  Avere  grafted  from  4  other  trees, 
making  five  sources  of  infection.  After  the  above-ground  conditions  had 
been  determined,  the  roots  of  each  of  the  60  trees  Avere  dug  out,  washed, 
and  carefully  examined.  Although  the  grafting  had  taken  place  more 
than  sixteen  months  previous,  it  was  not  difficult  to  find  the  scar,  and 
in  most  cases  the  inserted  graft  was  still  in  place.  The  result  of  this 
examination  may  be  summed  up  as  folloAvs:  In  the  7  rosetted  trees  the 
inserted  graft  had  healed  on  and  become  an  organic  part  of  the  root. 
In  5  healthy  trees  a  very  small  fragment  of  the  graft  may  have  healed 
on,  but  this  was  doubtful,  and  can  only  be  settled,  if  at  all,  by  micro¬ 
tome  sections  and  a  careful  study.  The  remainder  of  the  graft  was  un¬ 
questionably  throAvn  out.  In  the  rest,  the  inserted  grafts  wholly  failed 
to  unite  Avith  the  root,  but  Avere  generally  in  place  in  a  shriveled  or 
semi-decayed  condition,  the  roots  having  healed  under  them. 

The  symptoms  appeared  on  the  rosetted  trees  in  the  spring — April 

.  '  i 

*  Ill  case  of  the  above-ground  inoculations  of  Experiment  1  (Bull.  No.  1),  more  than 
50  per  cent  of  the  trees  developed  symptoms  in  four  months  and  twelve  days. 
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or  May.  All  of  them  showed  symptoms  at  once  in  all  parts,  and  all 
died  in  August.  There  were  and  have  been  no  cases  of  rosette  in  the 
rest  .of  the  young  Elbertas  (about  4,000) ;  there  was  only  one  case  in 
that  part  of  the  orchard  joining  this  nursery,  and  there  were  less  than 
last  year  in  the  other  orchards  on  this  farm,  i.  «.,  about  27  in  a  total  of 
10,000  trees.  This  makes  it  overwhelmingly  probable  that  the  results 
here  detailed  are  to  be  ascribed  to  the  inoculations  and  not  to  any  out¬ 
side  influence. 

This  experiment  is  especially  interesting  for  a  number  of  reasons: 

(1)  The  disease  has  now  been  communicated  from  artificially  in¬ 
fected  trees  to  healthy  ones,  i.  e.,  the  infection  has  been  carried  a  sec¬ 
ond  remove  from  the  orchard  trees  which  were  its  original  source. 
(Bull.  No.  1.) 

(2)  The  rosette  can  be  communicated  from  root  to  root  as  well  as 
from  stem  to  stem. 

(3)  The  root  inoculated  trees  did  not  develop  symptoms  as  soon  as 
those  which  were  inoculated  above  ground  the  preceding  year,  prob¬ 
ably  because  the  contagion  had  a  longer  distance  to  travel  through  the 
tissues. 


(4)  The  small  per  cent  of  infections  in  comparison  with  the  results 
ot  .1891  (Bull.  No.  1)  is  attributable  to  the  smaller  number  of  unions. 
There  were  unions  on  only  12  trees  at  most  and  the  disease  followed 
in  every  case  where  from  one-half  to  the  whole  of  the  graft  became 
firmly  united  to  the  root. 

(5)  In  case  of  the  five  doubtful  unions  the  grafts  came  from  as  many 
different  trees,  and  it  is  possible  that  these  fragments  may  not  have 
contained  the  infectious  material  even  if  any  part  really  united  with 
the  roots,  which  is  also  a  matter  of  doubt. 

(G)  In  the  other  52  trees,  as  in  4  trees  of  Experiment  1,  (Bull.  No.  1), 
simple  contact  failed  to  induce  the  rosette,  although  in  all  cases  the 
diseased  tissue  (young  prosenchyma  and  pericambium)  was  bound 
down  tightly  on  to  the  meristem  of  the  root,  and  in  several  instances 
was  found  to  have  been  inclosed  and  tightly  squeezed,  and  even  deeply 
buried  between  the  growing  tissues  of  the  root. 

YI.  Inoculations  of  young  peach  trees  with  micro-organisms  derived 
from  cultures. — These  experiments  were  made  to  determine  whether 
micro-organisms  were  constantly  or  commonly  present  in  diseased  tis¬ 
sues,  and  whether  pure  cultures  of  any  of  them  would  induce  the 
rosette.  Numerous  tube  and  plate  cultures  from  rosetted  trees  were 


made  at  Griffin,  Ga.,  by  W.  T.  Swingle  and  myself,  in  the  summer  of 
1891,  with  as  great  care  as  our  limited  facilities  would  permit.  A 
number  of  interesting  yeasts  and  bacteria  were  isolated  from  the 
tissues  or  appeared  in  the  cultures  as  contaminations.  Notes  were 
made  on  the  manner  of  growth  and  microscopic  appearance,  stained 
and  unstained,  of  all  these  forms — about  twenty — and  pure  cultures 
from  the  original  colonies  were  used  for  purposes  of  inoculation. 
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A  series  of  20  young  trees  was  inoculated  on  the  farm  of  H.  W. 
Hasselkus,  east  of  Griffin,  and  a  duplicate  series  was  inoculated  on  the 
farm  of  J.  I).  Husted,  at  Vineyard.  Some  of  the  more  promising  organ¬ 
isms,  e.  g .,  those  which  grew  but  feebly  on  the  agar  or  gelatine,  and 
those  which  occurred  in  the  cultures  most  frequently,  were  also  inserted 
into  a  row  of  young  trees  in  the  garden  of  Mr.  Hasselkus  in  Griffin. 
Each  tree  was  inoculated  on  the  main  axis  above  ground  in  three  places 
and  in  three  slightly  different  ways,  as  follows  : 

(1)  A  T-shaped  slit  was  made  through  the  bark,  and  one  fUvp  was 
separated  from  the  cambium  and  slightly  lifted.  A  mass  of  the  organ¬ 
isms  was  then  removed  from  the  culture  on  the  loop  of  a  platinum  wire 
and  inserted  into  the  wedge-shaped  cavity  between  the  wood  and  bark. 
The  latter  was  then  bound  securely  in  place. 

(2)  Into  a  similar  slit  a  bud  cut  from  the  same  tree  was  inserted  and 
bound  in  place  as  in  ordinary  budding,  the  inner  bark  of  the  bud  hav¬ 
ing  first  been  carefully  smeared  with  the  micro-organisms,  so  that  bark 
of  insert  and  wood  of  stock  were  brought  into  close  contact  with  a  thin 
layer  of  germs  between. 

(3)  The  third  inoculation  was  made  in  the  same  Avay,  i.  c.,  the  inner 
surface  of  the  insert  was  smeared  with  the  germs,  but  the  wood  of  the 
bud  was  not  removed. 

The  platinum  wire  was  flamed  before  each  inoculation,  and  the  work 
was  carried  on  as  rapidly  and  deftly  as  possible  to  avoid  contamina¬ 
tions.  The  inoculations  were  made  in  Mr.  Hasselkus’s  yard  June  15 
and  16,  on  his  farm  June  19,  and  at  Mr.  Husted’s  place  June  22,  1891. 
These  trees  were  examined  in  the  fall  of  1891,  and  again  in  the  fall  of 
1892.  None  of  them  developed  rosette  or  any  symptoms  suggestive  of 
it.  In  some  cases  there  was  considerable  swelling  and  flow  of  gum  at 
the  points  of  inoculation,  but  none  of  the  trees  died  or  became  sickly. 
All  of  the  trees  made  a  good  growth,  and  those  belonging  to  Mr.  Has¬ 
selkus  grew  enormously.  Of  course  many  of  the  buds  were  thrown  out, 
but  others  healed  on  in  spite  of  the  coating  of  micro-organisms. 

An  experiment  was  also  tried  using  scrapings  and  bruised  fragments 
of  diseased  tissues  as  infective  material,  but  it  was  in  old  trees  on  a 
small  scale,  and  the  results  are  not  conclusive  enough  to  make  it  worth 
reporting. 

III. — CONCLUSIONS  RELATIVE  TO  THE  NATURE  OF  THIS  DISEASE. 

(1)  Excluding  a  few  doubtful  cases,  the  disease  was  conveyed  from 
peach  to  peach  whenever  an  organic  union  took  place  between  the  dis¬ 
eased  buds  and  the  healthy  stocks  (two  experiments — 128  trees). 

(2)  In  no  case  was  the  disease  transmitted  artificially  by  mere  con¬ 
tact  even  when  meristem  was  bound  very  closely  to  meristem  (two  ex- 
periments— 56  trees). 

(3)  From  the  failure  to  induce  rosette  by  simple  contact  it  is  prob- 
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able  that  the  contagion  does  not  enter  the  tree  through  ordinary  wounds 
caused  by  men  or  animals. 

(4)  The  fact  that  the  disease  can  be  transmitted  artificially  through 
the  root  system  makes  it  probable  that  trees  may  also  become  infected 
naturally  in  this  way. 

(5)  Experimental  proof  of  the  identity  of  the  peach  rosette  and  the 
plum  rosette  is  still  incomplete. 

(G)  None  of  the  yeasts  or  bacteria  found  in  the  cultures  made  from 
diseased  tissues  produced  the  disease  when  inserted  into  the  cambium, 
and  it  is  probable  that  the  disease  is  not  due  to  such  organisms. 

(7)  In  both  natural  cases  and  those  induced  by  budding,  the  disease 
progresses  gradually  from  the  point  of  infection  until  all  parts  of  the 
tree  are  involved.  Even  when  a  tree  shows  symptoms  in  all  parts  at 
once,  as  is  very  often  the  case  in  early  spring,  we  may  assume  that 
the  cause  of  infection  entered  through  the  roots  during  the  previous 
summer  or  autumn  and  was  gradually  diffused  through  the  whole  tree 
in  the  months  immediately  preceding  the  vernal  symptoms,  as  was  cer¬ 
tainly  the  case  in  the  seven  root-grafted  trees. 

(8)  The  shortest  period  of  incubation  was  about  two  months  (Bull. 
No.  1,  p.  49)  and  the  longest  period  about  ten  months,  but  one-half  of 
this  longest  period  was  the  winter  season,  during  which  the  trees  were 
dormant. 

(9)  The  disease  is  probably  conveyed  through  the  protoplasm  and  the 
failure  to  isolate  any  pathogenic  yeast  or  bacterium  suggests  the  pos¬ 
sibility  that  the  cause  is  some  amoeboid  organism  living  in  the  pro¬ 
toplasm  and  so  much  resembling  it  as  to  be  difficult  of  detection. 
Such  an  hypothesis  would  explain  all  the  facts.  That  the  disease  is 
due  to  any  chemical  ferment  or  other  readily  soluble  substance  seems 
out  of  the  question,  for  the  upward  and  side  movements  of  the  water 
imbibed  by  the  roots  would  certainly  carry  it  to  all  parts  of  the  grow¬ 
ing  tree  within  a  few  hours  or  a  few  days  at  longest.  Moreover,  such 
a  substance  possesses  no  indefinite  power  of  multiplication.  Whereas, 
in  this  disease  a  very  small  fragment  will  induce  symptoms  in  a  whole 
tree,  any  part  of  which  will  then  induce  the  disease  in  another  tree. 


REMEDIES  FOR  THE  ALMOND  DISEASE  CAUSED  BY  CERCOSPORA 

CIRCUMSCISSA,  SACC. 

By  Newton  B.  Pierce. 

[Plates  xvm-xx.] 

Since  the  publication  of  the  author’s  former  paper  on  the  almond 
disease  so  prevalent  in  southern  California,*  spraying  experiments 
have  been  conducted  in  Orange  County,  which  have  clearly  demon- 


*  Journal  of  Mycology,  Yol.  vn.  No.  2,  pp.  GG-77. 
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strated  that  the  disease  may  be  controlled  at  moderate  expense  and 
in  a  thoroughly  satisfactory  manner.  The  suggestions  of  B.  T.  Gallo¬ 
way  in  regard  to  the  treatment  of  this  disease  have  proven  of  value.* 
From  experiments  now  completed,  and  from  additional  facts  gathered 
in  relation  to  the  habits  of  the  parasite,  there  may  now  be  outlined  a 
very  satisfactory  plan  of  treatment. 

The  trees  selected  for  the  experiments  were  on  the  place  of  J.  S. 
Baldwin,  about  1  mile  east  of  the  village  of  Orange.  They  were  badly 
infested  by  Cercospora  in  1891,  and  had  lost  nearly  all  of  their  foliage 
by  the  latter  part  of  July.  By  the  1st  of  August,  1892,  the  untreated 
trees  were  in  worse  condition  than  at  the  same  date  the  preceding 
year,  and  only  a  few  shoots  had  developed  during  the  spring.  There 
were  34  trees  included  in  the  experiment,  and  they  formed  a  single 
row  about  800  feet  long,  running  from  west  to  east  through  an  orchard 
composed  of  various  fruits.  They  were  twelve  years  old  and  were 
grown  on  a  soil  of  gray  loam  mixed  with  more  or  less  gravel.*  The 
care  given  them  has  been  but  moderate.  Many  of  the  tops  were 
well  formed  and  of  good  size,  while  others  were  smaller  and  stunted 
in  growth,  owing  to  poorer  soil.  The  branches,  with  the  exception  of 
a  few  terminal  ones,  were  alive,  but  up  to  August  1  but  little  growth 
had  been  made  and  most  of  the  wood  of  last  season’s  growth  was 
ready  to  die  back.  These  trees  leafed  out  fully  in  the  spring  of  1892 
and  received  the  first  treatment  in  April. 

Prior  to  the  beginning  of  this  season’s  work  the  almond  foliage  was 
supposed  to  be  annually  infected  in  the  early  spring  by  spores  which 
came  mainly  from  the  fallen  leaves  of  the  previous  year’s  growth.  It 
has  since  been  learned  that  infection  of  the  spring  foliage  is  mainly 
accomplished  by  means  of  spores  produced  on  the  terminal  twigs  of 
the  tree,  i.  e.,  on  the  last  season’s  shoots.  There  is  some  evidence  also 
that  Cercospora  may  become  nearly  or  quite  biennial  in  its  habits  when 
living  on  almond  branches.  It  even  appears  probable  that  in  some 
cases  it  lives  in  the  tissues  of  the  twig  through  the  mild  winters  of  south¬ 
ern  California  and  produces  in  the  following  spring  a  sufficient  number 
of  spores  to  infect  the  new  foliage.  Some  observations  seem  to  point 
to  even  a  perennial  life  for  the  fungus,  in  rare  cases.  Be  this  as  it 
may,  it  is  evident  from  the  way  the  tree  first  shows  the  disease  in  the 
spring  that  the  new  terminal  leaves  are  infected  directly  from  the  last 
year’s  wood.  Branches  on  all  parts  of  the  tree  show  disease  first  on 
the  leaves  at  the  end.  This  is  as  true  of  the  uppermost  limbs  as  of 
those  next  the  ground,  Avhicli  would  not  be  the  case  if  the  infecting 
spores  came  from  either  fallen  foliage  or  the  soil. 

The  spring  infection  is  usually  general  over  the  outer  branches,  but  in 
many  cases  it  is  more  complete  and  the  work  of  the  fungus  shows  earlier 
on  the  north  than  on  the  south  side  of  the  tree.  This  may  arise  in  part 
from  the  greater  humidity  on  the  north,  due  to  shade,  and  the  conse- 


*Ibid.,  pp.  77-78. 
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qucnt  conditions  favorable  to  germination,  and  from  tlie  fact  that  the 
prevailing  winds  are  from  the  southwest  and  naturally  blow  more 
spores  to  the  north  side  of  the  tree.*  It  has  already  been  noted  that 
live-sixths  of  the  infested  points  on  the  branches  occur  on  the  lower 
two-thirds.  This  is  in  harmony  with  the  above  facts,  and  arises  from  a 
like  reason — the  greater  humidity  on  the  shaded  side. 

After  the  parasite  has  become  well  developed  on  the  outer  leaves  in¬ 
fected  from  the  terminal  twigs  and  abundant  spore  clusters  are  formed, 
the  foliage  toward  the  center  of  the  tree  becomes  infected.  The  para¬ 
site  spreads  from  the  terminal  leaves  to  those  at  the  base  of  the  limbs, 
and  the  fall  of  the  diseased  foliage  follows  essentially  in  the  same 
order,  although  as  the  basal  leaves  are  the  older  their  fall  is  in  conse¬ 
quence  somewhat  hastened. 

From  the  preceding  facts  it  will  be  seen  that  sprays  applied  after  the 
outer  leaves  are  infected,  but  before  the  fungus  has  matured  fruit,  may 
still  prevent  its  spread  to  the  main  mass  of  foliage  in  the  center  of  the 
tree.  It  is  equally  evident  that  if  infection  of  the  outer  leaves  is  to  be 
prevented  the  first  application  of  fungicides  should  be  made  to  the 
spore-bearing  terminal  twigs  before  the  blossoms  and  new  leaves  have 
appeared.  By  this  last  method  the  spring  infection  of  the  leaves  will 
be  in  the  main  pre veil  ted  and  the  fungicide  on  the  terminal  twigs  will 
destroy  the  germinating  spores  that  have  been  formed  there. 

As  it  was  not  known  in  time  that  infection  of  the  spring  foliage  was 
from  the  terminal  twigs,  the  first  application  of  sprays  was  not  made 
until  April  15,  after  the  leaves  Avere  well  formed.  Hence  some  of  the 
end  leaves  were  infested  before  the  fungicides  were  applied.  In  con¬ 
sequence  of  this  a  small  proportion  of  these  end  leaves  fell  olf,  but 
most  of  the  foliage  on  the  end  shoots  was  retained,  and  nearly  all  of  it 
over  the  major  part  of  the  tree.  In  applying  the  fungicides  it  was 
planned  to  have  2  treated  trees  alternating  with  2  untreated  ones. 
This  gave  control  trees  equal  in  number  to  those  treated,  while  treated 
and  untreated  trees  were  equally  representative  of  the  whole. 

Two  fungicides  were  used : 

(1)  Ammoniaeal  solution  of  eopper  carbonate.  The  treated  trees  in 
the  west  half  of  the  line  received  this  spray, 

(2)  Modified  eau  celeste.  This  ay  as  used  for  treatment  of  the  trees 
in  the  east  half  of  the  line.  These  Avere  mostly  larger  than  those  at 
the  Avest, 

These  two  fungicides  were  made  as  follows i 

Ammoniaeal  copper  carbonate  A — In  a  AYOoden  pail  5  ounces  of  copper 


*Iibid.,  V.ol.  Vii,  No.  2,  p,  69, 

tWhen  copper  carbonate  can  not  be  had  of  dealers  it  may  be  made  at  home,  and 
usually  at  less  than  the  market  eost.  For  directions  for  making  see  Journal  of 
Mycology,  Vol.  vu,  No.  2.,  pp.  77-78.  Also  Farmers’  Bulletin  No.  7,  p.  12.  The  latter 
may  be  had  from  the  Secretary  of  Agriculture. 
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carbonate  was  dissolved  in  3  pints  of  concentrated  ammonia  (20°). 
This  solution  was  diluted  with  45  gallons  of  water. 

Modified  eau  celeste  {new  formula),*—  In  10  to  12  gallons  of  water  4 
pounds  of  copper  sulphate  (crystals)  were  dissolved.  To  this  solution 
was  added  3  pints  of  concentrated  ammonia  (26°),  and  after  stirring, 
this  was  diluted  with  water  to  40  gallons.  To  this  was  added  6  to  8 
gallons  of  water  in  which  had  previously  been  dissolved  5  pounds  of 
sal-soda. 

A  cart  sprayer  holding  about  50  gallons  was  used  in  these  experi¬ 
ments,  but  for  general  field  work  a  wagon  tank  similar  to  tanks  in  gen¬ 
eral  use  through  southern  California  for  the  treatment  of  orange 
diseases,  may  be  used.  The  pump  should  be  of  brass  and  kept  well 
oiled,  as  the  action  of  one  of  these  sprays  on  metal  is  marked.  The  two 
lengths  of  spray  hose  should  be  about  24  feet  long.  To  the  free  end  of 
the  hose  was  attached  a  piece  of  brass  pipe  6  to  8  feet  long  and  f  of 
an  inch  in  diameter.  This  pipe  is  light,  not  easily  affected  by  the 
fungicides  as  is  the  iron  tubing,  and  is  fitted  with  a  stopcock  so  that 
the  flow  may  be  checked  at  any  moment.  To  the  end  of  the  tube  is 
fitted  the  Nixon  nozzle.  When  applying  the  ammoniacal  copper  car¬ 
bonate  the  No,  3  nozzle  of  this  make  works  well;  but  it  has  been  found 
that  the  brass  netting  used  will  not  withstand  the  modified  eau 
celeste.  It  is  eaten  through  in  a  few  moments  and  a  suitable  spray 
is  no  longer  formed.  The  manufacturers  have  given  assurance  that 
they  will  have  nozzles  fitted  with  aluminium  wire  cloth  the  coming- 
season,  and  this  will  probably  withstand  all  mixtures  suitable  for  fun¬ 
gicides. 

It  is  very  important  that  the  mixtures  be  applied  as  a  fine  spray. 
When  too  coarse,  the  spray  will  collect  in  quantity  on  the  leaves,  and 
as  a  result  they  are  burned.  Further,  there  is  a  great  loss  of  the  fun¬ 
gicide  when  too  coarse  sprays  are  applied.  Calm  weather  should 
always  be  selected  for  the  treatment.  In  windy  weather  the  trees  will 
require  nearly  twice  as  much  of  the  fungicide  to  properly  reach  all 
parts,  and  the  work  will  not  be  done  with  the  desired  uniformity. 
With  two  length  of  hose  4  trees  may  be  treated  at  each  stand  of  the 
spray  tank — 2  on  each  side.  All  parts  of  the  tree  should  be  very 
thoroughly  treated,  both  surfaces  of  the  leaves  as  well  as  all  of  the 
branches.  The  light  brass  tube  used  is  of  great  assistance  in  reaching 
the  interior  of  the  tree  as  well  as  the  uppermost  branches, 

PLAN  OF  TREATMENT  AND  RECOMMENDATIONS, 

The  trees  included  in  these  experiments  were  numbered  from  west  to 
east.  Trees  numbered  1,  2,  5,  6,  9,  10,  13,  14,  17,  18,  and  19  were 
sprayed  on  April  15  with  the  ammoniacal  solution  of  copper  carbonate. 
Trees  numbered  3.,  4,  7,  8,  11,  12,  15,  16,  20,  and  21  were  left  untreated. 

*  Differs  from  tlie  ordinary  modified  ,ean  celeste  in  the  fact  that  ammonia  is  added 
before  the  sal  soda. 
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The  treated  trees  required  about  2  J  gallons  of  the  fungicide  at  the  time 
of  the  first  treatment,  as  they  were  tlieu  in  full  leaf.  When  work  was 
begun  there  was  considerable  wind  blowing.  Had  it  not  been  for  this, 
2  gallons  of  spray  would  have  done  equally  good  work.  The  time  re¬ 
quired  to  spray  was  eight  to  ten  minutes  for  each  tree.  In  calm 
weather  five  to  eight  minutes  would  be  sufficient  for  a  tree  in  full  leaf, 
and  four  minutes  for  a  tree  not  yet  in  leaf.  The  treated  trees  were 
carefully  observed  and  it  was  not  thought  necessary  to  spray  a  second 
time  until  May  12.  They  were  then  treated  with  the  same  fungicide. 
This  was  the  last  treatment  made,  as  the  foliage  retained  the  copper 
salts  remarkably  well  and  no  heavy  rains  occurred  later. 

Trees  numbered  22,  23,  26,  27,  30,  31,  and  33  were  first  treated  with 
the  modified  eau  celeste  on  April  15.  Trees  numbered  24,  25,  28,  29, 
32,  and  34  were  left  untreated.  The  tops  of  the  trees  treated  with  this 
fungicide  were,  on  the  average,  much  larger  than  those  treated  with 
the  ainmoniacal  copper  carbonate.  From  2^  to  3  gallons  of  fungicide 
would  be  required  for  such  trees  if  the  work  be  conducted  in  still 
weather  and  the  spray  be  fine.  In  the  present  experiment  there  was 
considerable  wind  blowing,  and  the  nozzles  were  imperfect  because  of 
the  action  of  the  sprays  on  the  tip.  Hence  more  fungicide  was  used 
than  would  otherwise  have  been  required.  About  eight  minutes  were 
consumed  in  spraying  each  tree  thoroughly. 

After  the  first  treatment  there  came  a  heavy  rain.  Nearly  or  quite  2 
inches  of  water  fell.  Shortly  afterward  the  trees  were  examined  care¬ 
fully,  and  it  was  found  that  the  leaves  were  still  well  covered  with  the 
copper  salts.  A  second  thorough  spraying  was  made  with  the  same 
fungicide  on  May  12.  From  that  time  on  the  weather  was  dry,  and  the  * 
foliage  and  limbs  of  the  treated  trees  retained  the  copper  so  perfectly 
that  no  other  sprayings  were  necessary.  As  late  as  August  3  the  mix¬ 
ture  showed  distinctly  on  all  parts  of  the  treated  trees.  It  thus  appears 
that  modified  eau  celeste  is  an  admirable  spray  to  adhere,  and  in 
this  dry  climate,  after  the  close  of  the  winter  rains,  fewer  treatments  of 
plants  are  needed  than  in  the  East,  where  summer  rains  occur. 

By  June  14,  the  action  of  both  the  preceding  sprays  was  evident. 
The  leaves  on  untreated  trees  were  becoming  badly  infested.  The  leaves 
on  the  outer  twigs  of  the  treated  trees  were  also  somewhat  affected, 
but  this  was  where  infection  had  taken  place  from  the  branch  previous 
to  the  first  spraying.  The  main  mass  of  foliage  on  nearly  all  treated 
trees  was  in  excellent  condition.  On  July  14  the  results  of  the  treat¬ 
ment  were  still  more  evident.  The  treated  trees  retained  most  of  their 
foliage,  while  the  untreated  ones  were  rapidly  becomingbare.  Treated 
and  untreated  trees  could  be  distinguished  from  a  great  distance.  By 
August  1  the  untreated  trees  were  nearly  bare,  while  the  treated  ones 
were  yet  in  full  leaf,  with  the  exception  of  a  few  terminal  twigs. 

On  August  3  an  examination  of  the  entire  34  trees  was  made  and 
the  percentage  of  the  foliage  remaining  on  all  the  trees  was  carefully 
estimated.  The  following  table  gives  the  results  of  this  examination; 
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Table  1.— Showing  condition  on  August  S  of  treated  and  untreated  almond  trees,  snraued 

with  ammoniacal  copper  carbonate  solution. 


No. 

Treatment. 

Per  cent 
of 

foliage. 

No. 

Treatment. 

Per  cent 
of 

foliage. 

1 

Treated . 

90 

12 

2 

. do . 

90 

13 

4 

3 

Untreated . 

5 

14 

-  do 

y© 

no 

4 

. do . 

*8 

15 

Untreated . 

4 

5 

Treated . 

95 

16 

o 

6 

. do . 

90 

17 

QK 

7 

Untreated . 

45 

18 

. .  do 

yo 

07 

8 

. do . 

3 

19 

09 

9 

Treated . 

80 

20 

Tin  treflfp.fi 

«y  _/ 

Q 

10 

. do . 

80 

21 

do 

11 

Untreated . 

2 

Tlie  results  are  shown  in  a  graphic  form,  in  the  accompanying  figure: 
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Here  are  shown  the  satisfactory  results  arising  from  the  use  of  the 
ammoniacal  solution  of  copper  carbonate.  The  11  sprayed  trees  re¬ 
tained  from  80  to  98  per  cent  of  the  foliage,  the  average  being  91  per 
cent.  On  the  other  hand,  the  10  untreated  trees,  with  one  exception, 
had  not  retained  more  than  8  per  cent  of  the  foliage.  The  one  excep¬ 
tion,  apparently  a  tree  not  badly  infested  by  Cercospora ,  had  still  upon 
it  about  45  per  cent  of  its  foliage.  The  foliage  remaining  on  the  10 
control  trees  averaged  8  per  cent,  but  exclusive  of  the  one  exceptional 
tree  it  averaged  only  4  per  cent. 

Table  2. — Showing  condition  on  August  3  of  treated  and  untreated  almond  trees,  spragcd 

ivitli  modified  eau  celeste,  new  formula. 


No. 

Treatment. 

Per  cent 
of  foliage. 

No. 

Treatment. 

Per  cent 
of  foliage. 

22 

Treated . 

95 

29 

U n f rented  _ 

4 

23 

. do . 

95 

30 

Treated  . . __ 

95 

24 

Untreated . 

8 

31 

. do . 

94 

25 

. do . 

14 

32 

Untreated  __ . . 

8 

26 

Treated . 

97 

33 

Treated 

92 

35 

27 

. do . 

97 

34 

Untreated . . 

28 

Untreated . 

3 

This  table  shows  as  good  results  from  treatment  with  modified  eau  ce¬ 
leste  as  resulted  from  the  use  of  ammoniacal  copper  carbonate.  The 
7  treated  trees  retained  from  90  to  97  per  cent  of  the  foliage,  the 
average  being  94  per  cent.  The  6  untreated  trees,  with  one  exception, 
as  in  the  former  case,  retained  only  from  3  to  14  per  cent  of  their  leaves. 
The  exceptional  tree  in  this  case  retained  about  35  per  cent  of  its  foli¬ 
age.  Including  this  1  tree,  the  average  foliage  on  the  untreated  trees 
was  12  per  cent,  but  exclusive  of  this  tree  it  dropped  to  7  per  cent. 

By  comparing  the  trees  treated  with  fungicides,  we  see  that  91  per  cent 
of  foliage  was  preserved  by  the  use  of  ammoniacal  solution  of  copper 
carbonate,  while  94  per  cent  was  retained  by  using  the  modified  eau 
celeste.  This  is  so  trifling  a  variation  that  it  may  be  accounted  for  by 
the  fact  that  the  trees  at  the  east,  which  were  sprayed  with  eau  celeste, 
are  on  better  ground,  are  larger,  and  more  healthy  than  those  at  the 
west,  which  were  sprayed  with  the  ammoniacal  copper  carbonate. 
These  more  favorable  conditions  show  as  well  on  the  untreated  trees  as 
on  the  treated  ones.  The  average  amount  of  foliage  retained  on  the 
untreated  trees  at  the  east  was  3  per  cent  greater  than  that  of  the  un¬ 
treated  trees  at  the  west.  This,  curiously  enough,  is  the  difference  in 
per  cent  of  foliage  on  the  treated  trees  at  the  east  and  on  those  at  the 
west,  which  would  seem  to  indicate  that  the  action  of  the  two  sprays  is 
almost  exactly  the  same.  If  there  exist  any  advantage  of  one  spray 
over  the  other,  so  far  as  effectiveness  as  a  fungicide  is  concerned,  the 
advantages  have  not  manifested  themselves  thus  far. 

Had  the  first  treatment  of  .these  trees  been  made  in  the  winter,  as 
recommended  below,  the  terminal  leaves  would  not  have  become  so 
generally  infested  by  Cercospora  and  a  higher  percentage  of  foliage 
would  have  been  retained.  The  method  to  follow  is  therefore  evident. 

‘  •  *•  *  :  s  *  1  i  •  • 
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Almond  Tree 


Treated  with  Ammoniacal  Copper  Carbonate.  (Pierce.) 


I  . 


Journal  of  Mycology,  U.  S.  Department  of  Agriculture.  Vol.  VII,  Plate  XIX 


Almond  Tree.  Untreated.  (Pierce.) 


Journal  of  Mycology,  U.  S.  Department  of  Agriculture.  Vol.  VII,  Plate  XX 


Almond  Tree.  Treated  with  Modified  Eau  Celeste.  (Pierce.) 
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The  first  treatment  should  be  given  the  naked  trees,  before  they  bloom. 
This  treatment  may  be  either  with  the  modified  eau  celeste  or  the  am- 
moniacal  copper  carbonate.  Probably  the  last  is  preferable,  as  its 
presence  is  more  easily  detected,  and  it  is  well  to  be  able  to  see  if  a 
sufficient  deposit  remains  on  the  tree  to  prevent  germination  of  spores 
at  all  times.  This  is  especially  necessary  during  the  rainy  season. 
The  strength  of  this  spray  should  be  the  same  as  that  used  in  these 
experiments. 

A  second  and  third  spray  should  be  given  the  trees  after  they  are  in 
full  leaf.  The  second  shortly  after  the  leaves  are  well  developed  and 
the  third  about  a  month  later  or  after  the  spring  rains  have  ceased.  In 
making  these  sprays  there  may  be  added  10  to  15  per  cent  more  water 
than  was  used  in  the  experiments.  -  Observations  made  on  the  treated 
trees  lead  to  the  conclusion  that  this  reduction  in  strength  would  not 
detract  to  a  serious  extent  from  the  fungicidal  qualities  of  the  sprays. 
It  should  always  be  borne  in  mind,  however,  that  the  treatment  must 
be  thorough  to  be  effective.  In  case  rains  remove  the  copper  salts  after 
the  third  treatment  another  spraying  should  follow. 

The  cost  of  treating  trees  will  vary  greatly,  according  to  the  prices 
paid  for  chemicals  and  labor.  Where  large  quantities  of  chemicals  are 
purchased  the  prices  should  range  about  as  follows : 


Per  pound. 

Ammonia  (26°) . $0.08 

Sal  soda .  0. 02 

Copper  sulphate,  crystals .  0. 06 

Copper  carbonate . .  0. 40 


At  the  above  prices  the  ammoniacal  copper  carbonate  required  for 
treating  a  medium-sized  tree  three  times,  in  all  6  to  7  gallons,  will  be 
close  to  5  or  6  cents.  The  same  amounts  of  the  modified  eau  celeste 
will  cost,  at  these  prices,  from  7  to  9  cents.  As  before  stated,  when  the 
carbonate  of  copper  can  be  made  at  home  the  cost  is  reduced,  sometimes 
as  low  as  18  to  20  cents  per  pound.  With  proper  facilities,  the  time  re¬ 
quired  to  spray  a  large  almond  tree  in  full  leaf,  in  calm  weather,  should 
not  exceed  eight  minutes,  and  four  minutes  should  do  the  work  on  naked 
trees.  This  would  give  twenty  minutes  for  three  treatments  in  the 
season.  Even  this  is  probably  allowing  more  time  than  would  be  given 
in  general  work. 


DESCRIPTION  OF  PLATES. 

Plate  XVIII.  Tree  No.  18  treated  with  ammoniacal  copper  carbonate  solution. 

Amount  of  foliage  retained  estimated  at  97  per  cent.  From  photo¬ 
graph  taken  August  3,  1892. 

Plate  XIX.  Tree  No.  16  untreated.  Estimated  to  have  retained  only  2  per  cent 

of  its  foliage.  From  a  photograph  taken  August  3,  1892. 

Plate  XX.  Tree  No.  27  treated  with  modified  eau  celeste.  Calculated  to  have 

retained  97  per  cent  of  its  foliage.  From  a  photograph  taken  Au¬ 
gust  3,  1892, 
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EXPERIMENTS  IN  PREVENTING  LEAF  DISEASES  OF  NURSERY 

STOCK  IN  WESTERN  NEW  YORK. 

By  D.  G.  Fairchild. 

[Plates  XXI-XXIX.] 

It  is  tlie  intention  to  give  in  the  following  paper  a  brief  account  of 
experiments  made  during  the  seasons  of  1891  and  1892  with  a  view  of 
preventing  the  various  leaf  diseases  of  nursery  stock.  These  experi¬ 
ments  were  carried  on  at  Geneva,  N.  Y.,  one  of  the  largest  nursery 
centers  east  of  the  Mississippi.  The  kindness  of  Dr.  Collier,  di¬ 
rector  of  the  New  York  State  Agricultural  Experiment  Station,  made 
it  possible  for  the  work  to  be  done  upon  the  station  grounds,  where 
proximity  to  the  laboratories  and  assistance  from  the  station  stall 
greatly  facilitated  the  work. 

To  bring  together  in  one  article  the  results  of  the  experiments,  it  will 
be  necessary  to  repeat  in  part  matter  that  has  previously  been  pub¬ 
lished.* 

The  original  object  of  the  experiments  conducted  at  Geneva  was  to 
throw  light  upon  the  following  questions: 

(1)  Gan  the  leaf-bliglit  of  pear,  cherry,  plum,  and  quince  stocks  and 
the  powdery  mildew  of  the  apple  be  prevented  by  the  use  of  Bordeaux 
mixture  or  ammoniacal  solution  of  copper  carbonate? 

(2)  What  efiect  is  produced  upon  the  growth  of  nursery  stock,  budded 
and  not  budded,  by  repeated  treatments  with  Bordeaux  mixture  and 
ammoniacal  solution? 

(3)  What  ehect,  if  any,  has  the  variety  of  stock  upon  the  scion  or 
“bud”  with  respect  to  its  resistance  to  leaf-bliglit? 

While  the  experiments  have  thrown  considerable  light  upon  the 
first  and  second  questions,  the  nursery  was  not  extensive  enough  nor 
the  soil  uniform f  enough  to  admit  of  any  but  general  conclusions  being 
drawn  as  to  the  third  question.  Further,  the  experiment  was  begun 
so  late  in  the  season  that  it  was  not  possible  to  secure  stocks  of  uniform 
size,  and  it  is  doubtful  if  any  experiments,  unless  made  upon  uniform 
soil,  with  stocks  grown  from  cuttings,  will  settle  in  a  satisfactory 
manner  a  phase  of  this  problem  in  which  there  are  so  many  variable 
lac  tors. 

The  various  leaf  diseases  will  now  be  discussed,  together  with  the 
results  of  the  experiments  made  for  preventing  them.  The  numerous 

*  Annual  Report  of  the  Secretary  of  Agriculture  for  1891,  p.  368.  Bull.  No.  3;  Div.  of 
Veg.  Pathology,  pp.  57-60.  Tenth  Ann.  Report  N.  Y.  Agrl.  Expt.  Sta.,  1892,  pp. 
179-181. 

t  As  the  experiments  progressed  it  was  plainly  evident  that  a  strip  30  feet  or  so 
wide,  at  the  west  end  of  the  block,  had  at  some  previous  time  received  fertilizers, 
which  rendered  it  eminently  suited  to  the  needs  of  pear  stocks.  As  no  accurate 
record  of  this  portion  of  the  farm  seems  to  have  been  kept,  it  was  impossible  to 
ascertain  what  fertilizers  had  been  used  upon  the  strip. 
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details,  of  ^interest  only  to  those  who  are  pursuing  similar  studies,  are 
given  in  small  type  at  the  close  of  the  article. 

\ 

tear  leaf-blight  ( Untomosporium  maculatum  Lev.). 

This  disease  is  perhaps  the  greatest  obstacle  to  the  profitable  iiro- 
duetion  of  pear  stocks.  The  principal  injury  is  caused  by  a  premature 
defoliation  of  the  seedlings.  When  such  defoliation  takes  place  early 
in  the  season,  as  is  quite  commonly  the  case,  the  young  seedlings  are 
forced  to  form  a  new  set  of  leaves,  presumably  at  great  expense  to  the 
reserve  material  stored  for  use  the  coming  spring.  Often  this  forma¬ 
tion  of  new  leaves  is  repeated  two  or  three  times,  the  seedling  finally 
becoming  too  exhausted  to  continue  the  struggle.  If  the  following 
winter  be  survived,  enough  growth  may  be  made  to  render  budding 
possible. 

Although  the  disease  is  very  abundant  on  bearing  trees  further  southr 
it  seems  to  be  confined  in  western  New  York,  at  least  in  its  severe 
attacks,  to  one,  two,  and  three  year  old  seedlings,  occasionally  defoli¬ 
ating  a  budded  stock  of  some  susceptible  variety  like  the  Flemish 
Beauty.  All  ordinary  budded  stocks  are  commonly  immune  from  the 
disease,  although  the  stocks  into  which  the  buds  are  inserted  may 
have  been  diseased  before  being  budded.*  So  far  as  the  author’s  observa¬ 
tions  go  the  fungus  causing  the  disease  does  not  attack  the  seeds  of 
the  pear  or  the  cotyledons  of  the  young  seedlings  until  two  weeks  after 
the  appearance  of  the  latter  above  the  surface  of  the  soil.  Early  in  the 
season  it  attacks  only  the  foliage,  but  later,  as  the  defoliation  continues,, 
it  is  found  on  the  succulent  growing  tip  of  the  stem.  For  3  or  4  inches 
from  the  terminal  bud  the  bark  is  covered  with  small,  sunken  spots,, 
bearing  in  their  centers  the  mature  fruiting  bodies  of  the  fungus,  this 
condition  first  becoming  noticeable  about  the  middle  of  August.  '  As 
first  pointed  out  by  Sorauer,f  it  is  in  these  sunken  spots  that  the 
parasite  passes  the  winter.  In  America  the  parasite  lives  from 
year  to  year,  as  it  does  in  Germany,  upon  the  bark  of  the  grow¬ 
ing  seedling  and  infects  the  young  leaves  upon  their  first  appearance 
in  the  spring.  On  May  20,  before  the  foliage  of  last  season’s  un¬ 
budded  stocks  was  two-tliirds  grown,  mature  pustules  were  found 
upon  the  young  leaves  in  immediate  proximity  to  these  spots  upon  the 
twigs.  A  microscopic  examination  of  the  spots  revealed  the  parasite 
in  an  active  condition.  There  is  little  doubt  that  the  infected  twigs 

*The  terms  “seedlings”  and  “stocks”  are  here  employed  as  in  common  nse  among 
nurserymen.  A  seedling  in  nursery  parlance  means  a  plant  grown  from  seed  before 
it  is  transplanted  into  the  nursery  row,  while  the  term  stock  is  used  to  designate  the 
seedling  after  transplanting  either  before  or  after  budding.  Whenever  I  have  referred 
to  stocks  which  have  been  budded  I  have  used  the  terms  “budded  stocks”  or  “  buds.” 

i  Sor auer.,  P.  Handb.  d.  Pflanzenkranklieiten.  Zweitc  Anil.,  1886,  vol.  ir,  p.  373. 
Monatschr.  d.  Ver.  zur  Beford.  d.  Gartenb.  Kgl.  preuss.  St.,  Jan.  1878.  (Cited  by 
Frank,  Ivrankh.  d.  Pfl.,  1880,  p.  590.) 
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are  tlie  principal  means  by  which  the  fungus  is  carried  through  the 
winter  and  the  presence  of  an  ascigerous  form,  described  by  Sorauer, 
seems  almost 'unnecessary  to  a  maintenance  of  the  disease  in  a  region 
once  infested. 

The  practice  of  allowing  stocks  to  remain  in  the  nursery  rows  when 
leaf-blight  has  affected  them  so  severely  as  to  render  them  unbud- 
able,  seems  unwise  when  considered  from  a  hygienic  standpoint. 
Such  stocks  are  almost  sure  to  harbor  the  parasite  in  its  winter  form 
upon  their  slender  branches,  which  are  lacking  in  vigor.  It  is  from 
these  stocks  that  the  disease  apparently  spreads  to  other  plantings  of 
seedlings  in  the  vicinity  and  to  such  budded  stocks  as  are  susceptible. 
It  would  seem  advisable,  therefore,  that  when  leaf- blight  causes  a  large 
number  of  failures  in  the  seed  bed,  the  diseased  seedlings  should  be 
headed  back  to  within  1  or  2  inches  of  the  ground  and  all  side  shoots 
likely  to  harbor  the  parasite  removed.  Such  procedure  would  un¬ 
doubtedly  decrease  the  liability  to  so  early  an  attack  of  the  disease 
and  enable  growth  to  be  made  before  the  malady  had  time  to  spread 
from  infected  localities.  The  same  immunity  as  that  shown  by  rap¬ 
idly  growing  “buds”  may  prove  here  a  valuable  factor.  It  has  been 
objected,  however,  that  the  simultaneous  appearance  of  several  shoots 
from  the  headed  back  seedling  would  jirevent,  or  at  least  materially 
hinder  the  budders  in  their  work  the  following  fall.  This  obstacle 
could  be  overcome  by  the  early  removal  of  all  but  one  shoot.  It  seems 
to  me  that  this  method  of  eradicating  the  disease  is  sufficiently  prom¬ 
ising  to  warrant  a  thorough  test.  The  matter  of  protecting  seedlings 
by  wind-breaks  has  not  been  thoroughly  tested  to  my  knowledge,  and 
from  observation  on  the  spread  of  the  disease  I  am  inclined  to  believe 
it  is  worthy  a  systematic  trial.  The  freedom  from  leaf- blight,  which 
isolated  blocks  of  pear  seedlings  often  show,  tends  to  confirm  the  ob¬ 
servation  that  the  malady  travels  quite  slowly  from  seedling  to  seed¬ 
ling.  In  an  experimental  block  of  seedlings  mentioned  below  it 
required  nearly  two  months  for  the  disease  to  travel  from  the  east  to 
the  west  end,  a  distance  of  150  feet. 

Two  quite  distinct  experiments  were  made  with  a  view  of  preventing 
this  disease,  one  inaugurated  in  1891  to  test  the  effect  of  fungicides 
upon  stocks,  and  the  other  carried  on  during  the  season  of  1892  with 
seedlings  in  the  seed  bed.  The  results  of  only  the  former  experiments 
are  recorded  here  and  an  account  of  the  latter  is  reserved  for  future 
publication. 


EXPERIMENTS  WITH  STOCKS. 

These  experiments  were  inaugurated  in  the  spring  of  1891  and  con¬ 
tinued  until  the  fall  of  1892.  The  stocks  planted  in  1891  were  sprayed 
both  seasons,  the  design  being  to  ascertain  the  effects  of  two  consecu¬ 
tive  years.  The  results  are  here  presented  briefly  and  the  minor  details 
are  to  be  found  at  the  close  of  the  article. 
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All  the  stocks  were  sprayed  on  the  same  dates;  in  1891  on  May  21, 
June  3  and  24,  July  9  and  24,  and  August  8  and  28.  One-half  the 
stocks  were  treated  seven  times,  on  the  dates  just  indicated,  and  one- 
lialf  only  three  times,  on  the  first  three  dates  named.  In  1892  the  dates 
of  treatment  were  May  26-27,  June  15-16,  June  23,  July  6-7  and  21, 
and  August  5.  One-half  were  sprayed  five  times,  on  the  first  five  dates 
mentioned,  the  other  half  six  times  as  just  indicated.  The  only  fungi¬ 
cides  used  were  Bordeaux  mixture  and  ammoniacal  solution.  In  1891 
both  preparations  were  of  essentially  standard  strength,  but  in  1892 
the  Bordeaux  mixture  was  reduced  to  the  60-gallon  formula,  as  ex¬ 
plained  on  a  subsequent  page  (p.  262). 

FRENCH  PEAR  STOCKS. 

1891. — Four  rows  (1,922  stocks),  of  which  1,462  were  treated  and  460 
left  untreated.  One-lialf  the  treated  stocks  were  sprayed  Avith  ammoni¬ 
acal  solution,  the  other  half  with  Bordeaux,  at  the  dates  above  indicated. 
Although  the  disease  was  not  so  abundant  in  1891  as  in  1892,  the  con¬ 
trast  between  treated  and  untreated  was  striking.  Seven  treatments 
with  Bordeaux  proved  efficacious,  while  neither  three  treatments  with 
Bordeaux  nor  seven  with  ammoniacal  solution  showed  as  good  results, 
and  three  treatments  Avith  ammoniacal  solution  were  Avithout  apparent 
effect.  On  October  9  a  count  of  those  stocks  forced  by  the  premature 
fall  of  the  foliage  to  put  forth  new  leaves  gave  the  folloAving  figures: 


Table  1. — Showing  number  of  French  stoclcs  forced  to  put  out  new  leaves » 


Number  and  treatment  of  stocks. 

Total  re¬ 
leaved . 

Per  centre¬ 
leaved. 

388  stocks  treated  7  times  with  Bordeaux . . . . . * . _ .... - ... 

356  stocks  treated  3  times  with  Bordeaux . . . . . 

4 

55 

1.0 

16.4 

361  stocks  treated  7  times  with  ammoniacal  solution . 

50 

13.8 

357  stocks  treated  3  times  with  ammoniacal  solution . 

161 

45.0 

460  stocks  untreated . 

97 

21.0 

1892. — The  same  rows  of  stocks  as  Avere  employed  in  1891  were  treated 
in  1892,  but  one-half  of  them  had  been  budded  the  fall  previous,  as  sub¬ 
sequently  described  on  pp.  258,  261.  The  other  half  was  purposely  left 
unbudded  to  furnish  a  means  of  testing  the  fungicides.  The  treatments 
were  made  on  dates  given  above,  using  the  formulse  mentioned  on  p. 
262.  During  the  course  of  the  season  little  difference  between  treated 
and  untreated  budded  stocks  was  noticeable,  as  none  but  the  Flemish 
Beauty  were  subject  to  the  disease.  At  the  close  of  the  season,  how- 
eA^er,  the  foliage  on  treated  Flemish  Beauty  was  much  superior  to  that 
on  untreated.  Bordeaux  proved  superior  to  ammoniacal  solution  and 
entirely  efficacious. 

The  greatest  contrast  in  the  experiment  Avas  between  the  treated  and 
untreated  stocks  Avhich  had  not  been  budded.  The  susceptibility  of 
these  unbudded  seedlings  afforded  an  excellent  opportunity  to  test  the 
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efficacy  of  tlie  fungicides,  and  the  results  fully  warrant  the  extended 
use  of  Bordeaux  mixture  upon  such  stocks.  As  early  as  June  24 
the  difference  between  treated  and  untreated  sections  was  visible,  75 
per  cent  of  the  foliage  of  the  untreated  being  diseased,  while  the  sec¬ 
tions  sprayed  with  Bordeaux  mixture  remained  healthy.  Plates  xxi 
and  xxn  show  fairly  well  the  contrast  as  it  appeared  on  October  11, 
the  two  rows  standing  only  3 £  feet  apart.  The  difference  consisted  not 
only  in  the  presence  of  foliage  on  the  treated  and  its  absence  on  the  un¬ 
treated,  but  in  an  increased  growth  of  the  former,  as  is  shown  by  weights 
and  measurements  of  the  stocks  given  below.  A  calipering  of  these 
stocks  in  1891  showed  no  appreciable  average  difference  in  diameter. 


Diagram  1. — Showing  arrangement  of  treated  and  untreated  rows . 

A  D  


B 

E 

0 

- \ 

F 

Explanation  of  diagram  1. 

A  and  B,  treated  7  times  in  1891  and  6  times  in  1892  with  Bordeaux;  C,  control  on 
row  opposite;  D  and  E,  treated  three  times  in  1891  and  5  times  in  1892  with  Bor¬ 
deaux;  F,  control  on  row  opposite.  This  portion  of  the  experiment  was  situated  on 
rows  VI,  VII,  and  VIII,  as  indicated  in  Table  2,  below,  apd  in  the  plan  on  p.  257. 
The  unbudded  portion  alone  is  considered. 


Table  2  .—Showing  weights  and  measurements  of  treated  and  untreated  French  pear  stocks 

in  November. 


Row. 

Section. 

Diagram 

designa¬ 

tion. 

Treatment. 

No.  of 
seed¬ 
lings. 

Average 
weight  as 
dug. 

Average 
weight  of 
top. 

Average 
diameter 
at  collar, 
in  thirty- 
seconds  of 
an  inch. 

Ounces. 

Ounces. 

VIII 

Bb  2 

A 

Bordeaux,  7  times  in  1891, 

6  times  in  1892 . . 

57 

7.6 

6.4 

22.0 

VII 

Cb  2 

B 

. do . 

61 

8.8 

6.8 

27.5 

VI 

1)  G 

C 

Untreated  in  1891  and  1892. 

57 

5.9 

4.0 

17.6 

VIII 

Bb  1 

D 

Bordeaux,  3  times  in  1891, 

5  times  in  1892 . 

63 

9.1 

7.1 

23.1 

VII 

Cb  1 

E 

. do . 

63 

7.8 

5.7 

22.0 

VI 

Db 

E 

Untreated  in  1891  and  1892. 

57 

5.9 

4.  0 

17.6 

The  above  data  were  secured  in  the  following  manner :  The  first  week 
in  November  each  individual  stock  was  dug  carefully  and  the  dirt 
cleaned  from  the  roots.  It  was  then  calipered  and  weighed.  The  top 
was  then  cut  off  and  weighed  separately.  These  data  are,  perhaps, 
the  first  published  showing  the  superiority  of  treated  pear  seedlings  in 
other  respects  than  that  of  foliage.  As  regards  a  comparison  of  the 
two  copper  compounds,  it  will  be  sufficient  to  say  that  the  Bordeaux 
was  in  all  respects  superior  to  the  ammoniacal  solution.  In  the  order 
of  their  efficacy  the  four  methods  of  treatment  are  as  follows :  Bordeaux, 
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G  treatments;  Bordeaux,  .5  treatments;  ammoniacal  solution,  6  treat¬ 
ments;  ammonlacal  solution,  5  treatments.  Five  treatments  with  the 
ammoniacal  solution  proved  almost  entirely  ineffectual.  Plate  xxiii 
shows  the  average  of  stocks  treated  G  times  with  ammoniacal  solution. 


JAPAN  PEAR  STOCKS. 

1891. — One  row  of  4GG  stocks  was  planted  in  a  manner  precisely  sim¬ 
ilar  to  that  described  for  the  French  stocks.  The  dates  of  treatment 
were  as  above  given,  one  half  the  treated  portion  receiving  three  treat¬ 
ments  and  the  other  seven,  one-lialf  being  treated  with  Bordeaux,  the 
other  with  ammoniacal  solution.  The  results  obtained  were  striking, 
as  illustrated  by  the  following  notes  on  the  re-leaved  stocks: 


Table  3. — Showing  number  of  Japan  stocks  forced  to  put  out  new  leaves.. 


Number  and  treatment  of  stocks. 

Total  No. 
re  leaved. 

Per  cent 
re-leaved. 

87  stocks  treated  7  times  with  Bordeaux . 

1 

1. 1 

88  stocks  treated  3  times  with  Bordeaux . 

21 

23. 8 

87  stocks  treated  7  times  with  ammoniacal  solution . 

15 

17.2 

90  stocks  treated  3  times  with  ammoniacal  solution . 

9 

10.0 

114  stocks  untreated .  . 

47 

41.2 

The  average  diameter  of  the  stocks  near  the  collar  was  not  percepti¬ 
bly  greater  in  the  treated  than  in  the  untreated,  the  average  differ¬ 
ence  amounting  to  less  than  one  thirty-second  of  an  inch.  The  un¬ 
treated  Japan  stocks  suffered  more  from  the  disease  than  the  untreated 
French  stocks. 

1892. — The  same  row  of  stocks  as  that  employed  the  previous  season 
was  treated,  but  one-half  or  more  of  the  stocks  were  budded  in  1891, 
as  described  subsequently  on  pp.  259,  2G1.  The  treatments  given  were 
as  described  on  pp.  262-263.  As  early  as  J une  24  the  unbudded  stocks, 
which  had  not  been  treated,  showed  the  disease  plainly,  every  stock 
being  affected.  At  this  date  it  was  evident  that  the  Japan  stocks,  as 
introduced  from  the  south,  were  more  susceptible  to  leaf-blight  than  the 
imported  French  or  the  native- grown  American  stocks.  The  latter  were 
at  this  date  scarcely  affected  by  the  disease.  From  the  two  years’  ex¬ 
periments  upon  Japan  stocks  from  Franklin  Davis  &  Co.’s  nurseries  it 
seems  probable  that  these  when  imported  from  the  South  will  not  show 
any  greater  immunity  from  leaf-blight  than  the  French  or  American 
stocks.  A  more  extended  experiment,  however,  is  needed  to  settle  this 
point.  The  result  of  treatments  with  fungicides  was  as  striking  as  that 
gained  from  the  French  stocks.  The  foliage  on  the  budded  stocks  re¬ 
mained  reasonably  free  from  the  disease  until  quite  late  in  September 
when  the  stocks  in  the  untreated  portions  began  to  drop  their  leaves 
badly;  those  treated  6  times  with  Bordeaux  held  their  leaves  almost 
intact.  The  Bordeaux  proved  in  general  more  efficacious  than  the  am¬ 
moniacal  solution  in  the  treatment  of  both  budded  and  unbudded  stocks, 
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and  G  treatments  were  more  effective  than  5.  But  one  noteworthy  ex¬ 
ception  existed  in  the  first  section  treated  5  times  with  ammoniacal  solu¬ 
tion,  which  is  possibly  explainable  by  superiority  of  soil. 

Below  are  given  in  Table  4  the  notes  on  foliage  and  caliper  made  Octo¬ 
ber  19,  1892 : 

Table  4 . — Showing  condition  of  Japan  stocks  as  regards  foliage  and  caliper. 


Section.* 

Treatment. 

Estimated  per  cent 
of  foliage  dropped. 

Average 
caliper 
ot'un- 
budded  at 
collar  in  ^ 
of  inch.' 

Budded 

stocks. 

Un¬ 

budded 

stocks. 

Aal 

Ammoniacal  solution,  5  treatments . 

0 

0 

- 

2G.  6 

Bal 

Do . 

0 

80 

13.4 

Cal 

Do . 

80 

80 

15  0 

Aa2 

Ammonical  solution,  6  treatments . 

0 

50 

20  3 

Ba2 

Do . 

0 

15 

24  7 

Ca2 

Do . 

85 

60 

21.  G 

Abl 

Bordeaux  mixture  5  treatments . 

0 

10 

18.  7 

B1>1 

Do . 

0 

25 

19.  7 

Cbl 

Do . 

40 

50 

21.  3 

A  1)2 

Bordeaux  mixture,  6  treatments . . . 

0 

5 

21.  5 

Bb2 

Do . 

0 

10 

18.  5 

Cb2 

Do . 

0 

0 

23  1 

D-I 

Untreated  (budded) . 

15 

D-II 

Do . 

40 

D-I  II 

Do . 

95 

D-IV 

Untreated  (not  budded) . . . 

98 

13.2 

*  Designations  in  this  column  refer  to  the  varieties  of  “buds,”  for  details  of  which,  see  p.  201. 


It  is  noticeable  from  the  above  table  that  Bordeaux  mixture  afforded 
the  greatest  immunity;  also  that  the  untreated  unbudded  stocks  made 
much  less  growth  than  those  treated  with  Bordeaux.  A  reference  to 
the  plan  (p.  257)  will  show  the  situation  of  the  row  (No.  IX).  When  it 
is  remembered  that  of  all  of  the  French  stocks,  those  standing  in  row 
VIII  only  3J  feet  distant,  made  the  best  growth,  the  element  of  soil 
difference  is  hardly  to  be  considered  as  a  disturbing  factor. 


AMEBIC  AN  PEAR  STOCKS. 

1891. — Four  rows  containing  1,G73  stocks  were  subjected  to  a  course  of 
treatment  similar  in  every  respect  to  that  given  the  French  and  Japan 
stocks.  Owing  to  the  lateness  of  the  season  when  application  was  made 
to  the  growers  of  American  seedlings  only  second-grade  stocks  were  to 
be  obtained.  Because  of  this  unfortunate  but  unavoidable  circum¬ 
stance  no  comparison  could  be  drawn  as  to  the  comparative  value  of 
American,  J apan,  and  imported  French  stocks.  The  results  of  the  treat¬ 
ments  with  fungicides  while  not  as  striking  as  with  the  French  stocks, 
are  valuable  as  adding  testimony  to  the  efficacy  of  the  Bordeaux* 
Seven  treatments  with  this  mixture  proved  entirely  efficacious,  raising 
the  percentage  of  stocks  wholly  free  from  the  disease  from  two-tenths 
ol  1  per  cent  to  39  per  cent.  On  October  9  a  count  was  made  of  the 

*  See  Bull.  No.  3  Div.  Veg.  Path.,  p.59. 
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number  of  stocks  in  each  section  which  pushed,  out  new  leaves  because 
of  the  severity  of  leaf-blight.  The  results  of  this  count  are  as  follows: 


Table  5. — Showing  number  of  American  stocks  forced  to  put  out  new  leaves. 


Number  and  treatment  of  stocks. 

Total 

number 

re-leaved. 

Per  cent 
re-leaved. 

326  stocks  treated  7  times  with  Bordeaux . 

7 

2. 14 

288  stocks  treated  3  times  with  Bordeaux . 

93 

32. 29 

313  stocks  treated  7  times  with  ammoniacal  solution . 

51 

16.  29 

325  stocks  treated  3  times  with  ammoniacal  solution . 

94 

28.  92 

421  stocks  untreated . . . . 

152 

36. 10 

1S92. — The  same  rows  of  stocks  were  employed  this  Season  as  had 
been  treated  the  previous  season,  as  many  as  possible  of  them  having 
been  budded  as  described  subsequently  on  p.  261.  Those  not  budable 
were  left  standing  for  further  treatment  with  fungicides.  The  treat¬ 
ments  were  as  described  on  pp.  262-263.  Owing  to  the  inferior  char¬ 
acter  of  the  stocks  originally  planted  this  whole  block  would  be  consid¬ 
ered  worthless,  as  not  one-half  the  stocks  were  budable  in  1891.  The 
effect  of  the  Bordeaux  mixture,  however,  was  plainly  observable  and  a 
rough  estimate  made  October  19  of  the  percentage  of  foliage  still  upon 
the  unbudded  stocks  shows  the  Bordeaux  to  be  much  superior  to  the 
ammoniacal  solution,  and  6  treatments  superior  to  5. 

quince  leaf-blight  (Entomosporium  maculatum  L6v.). 

Much  that  was  said  in  reference  to  pear  leaf-blight  applies  equally 
well  to  quince  leaf  blight,  which  is  caused  by  the  attacks  of  the  same 
fungus.  The  parasite,  so  far  as  the  author’s  observation  goes,  never 
attacks  the  bark  on  the  young  shoots  but  is  confined  wholly  to  the 
foliage.  The  Angers  quince  seems  more  susceptible  than  the  Orange 
and  it  is  rare  to  observe  after  the  first  week  in  September  a  block  of 
quince  cuttings  from  which  at  least  50  per  cent  of  the  leaves  have 
not  fallen.  Unlike  the  disease  on  the  pear,  the  quince  leaf-blight  often 
seriously  defoliates  bearing  trees  in  this  section  and  commonly  causes 
the  fruit-groAver  much  loss  from  its  attacks  on  the  ripening  fruits,  in 
which  form  it  is  called  “fruit  spot.”* 

The  experiments  in  the  prevention  of  this  disease  were  confined  to 
one  row  of  Angers  quince  cuttings,  treated  partly  with  Bordeaux  mix¬ 
ture  and  partly  Avitlr  ammoniacal  solution.! 

ANGERS  QUINCE  STOCKS. 

1891. — One  row  of  509  cuttings  was  planted  and  treated  with  fungi¬ 
cides  in  the  manner  described  on  pp.  260-263.  The  season  being  an 
unusually  dry  one,  no  disease  of  any  consequence  appeared,  and  as 

*Bull.  3  Div.  Veg.  Path.,  pp.  65-68,  PI.  vii,  vm. 

t  For  formula}  of  fungicides  and  dates  of  treatment,  see  pp.  262-263. 
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stated  in  a  previous  publication  *  the  insignificant  quantity  of  leaf- 
bliglit  present  offered  no  opportunity  to  test  tlie  fungicides  in  a  satis¬ 
factory  manner. 

1892.— The  same  row  of  cuttings  as  employed  in  1891  was  treated  this 
season,  but  one-half  or  more  of  each  section  had  been  budded  the  fall 
previous,  as  noted  below,  p.  200.  Tlie  treatments  were  identical  with 
those  made  upon  the  pear  stock;  see  p.  202.  As  early  as  July  7  the 
leaves  on  the  untreated  section  left  without  budding  showed  the  dis¬ 
ease  plainly,  while  the  foliage  of  those  sections  treated  with  Bordeaux 
and  arnmoniacal  solution  remained  free  from  the  disease.  By  August 
30  two-tliirds  ot  the  foliage  of  the  unbudded,  untreated  portion  had 
fallen  to  the  ground,  while  the  treated  sections  standing  in  the  same 
row,  as  shown  in  the  plan,  p.  257,  row  Y,  remained  intact.  Plates  xxiv 
and  xxv  show  the  appearance  of  the  treated  and  untreated  sections. 

On  September  29  the  difference  manifested  by  these  stocks  was  not 
one  of  foliage  only.  The  twigs  of  the  treated,  upon  close  examina¬ 
tion,  were  apparently  a  trifle  more  robust,  and  the  caliper  of  the  cut¬ 
tings  at  the  base  showed  a  considerable  increase  not  to  be  attributed 
to  differences  in  soil.  Below  are  given  the  data  secured  from  a  careful 
calipering  of  the  unbudded  stocks  at  the  collar,  made  October  15.  The 
figures  given  are  in  thirty-seconds  of  an  inch  and  represent  the  aver¬ 
age  diameter  of  stocks  in  each  section : 


Table  6.— Showing  average  caliper  of  treated  and  untreated  unbudded  quince  stoclcs. 


Section. 

Number  and  treatment  of  stocks. 

Average 

diameter. 

Aal 

16  stocks  treated  5  times  with  arnmoniacal  solution. 

25.3 

26.  2 

26.3 

25.  0 

27.0 

24.0 

27.0 

25.2 

05  0 

Bal 

16  stocks  treated  5  times  with  arnmoniacal  solution 

Cal 

16  stocks  treated  5  times  with  arnmoniacal  solution 

Aa2 

15  stocks  treated  6  times  with  arnmoniacal  solution 

Ba2 

16  stocks  treated  6  times  with  arnmoniacal  solution 

Ca2 

15  stocks  treated  6  times  with  arnmoniacal  solution 

Abl 

15  stocks  treated  5  times  with  Bordeaux  mixture 

Bbl 

16  stocks  treated  5  times  with  Bordeaux  mixture 

Cbl 

16  stocks  treated  5  times  with  Bordeaux  mixture 

Ab2 

17  stocks  treated  6  times  with  Bordeaux  mixture 

29.2 

26  4 

Bb2 

17  stocks  treated  6  times  with  Bordeaux  mixture 

*Div 

90  stocks  untreated . . 

on  n 

*  Unfortunately  a  section.  Cb2,  was  not  staked  off  in  planning  the  experiment. 


The  inference  from  the  above  table  is  that  the  stocks  which  held 
their  leaves  through  the  season  made  a  greater  growth  in  diameter  than 
those  from  which  the  foliage  dropped  in  July  and  August.  Taking  the 
average  ot  all  stocks  treated  with  arnmoniacal  solution,  91  in  number,  we 
have  25.7  thirty-seconds  of  an  inch,  while  the  average  of  81  stocks 
treated  with  Bordeaux  was  26.5  thirty- seconds.  The  better  of  these  two 
averages  (26.5)  when  compared  witli  the  untreated  (20.6)  gives  an  in¬ 
crease  in  diameter  oi  5.9  thirty-seconds  or  nearly  three-sixteenths  of  an 
inch. 


*  Bull.  No.  3,  op.  cit.,  pp.  58-59. 
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cherry  leaf-blight  ( Cylindrosporiwm  padi  Karsten). 

The  leaf-bliglit  of  cherries  caused  by  the  same  species  of  fungus  as 
that  producing  plum  leaf-blight,  is  very  widespread.  Scarcely  a  wild 
species  of  the  genus  Prunus  is  entirely  exempt  from  the  disease,  and  at 
all  stages  from  seedlings  in  the  seed  bed  to  old  bearing  trees,  cultivated 
cherries  are  subject  to  its  attacks.  The  greatest  variation  exists,  how¬ 
ever,  as  regards  the  susceptibility  of  different  varieties,  some  being 
nearly  exempt  and  others,  as  the  English  Morello,  materially  damaged 
by  it.  Remarkable  cases  of  immunity  are  sometimes  observed.  Of 
seedlings  used  for  budding,  only  the  Mazzard  seems  in  any  serious  de¬ 
gree  damaged  by  the  disease.  In  unfavorable  years  the  defoliation  is 
so  serious  as  to  render  the  first  year’s  growth  of  stocks  almost  insig¬ 
nificant.  Mazzard  seedlings  of  the  second  year  are  also  badly  attacked. 
The  greatest  damage  probably  occurs  where  Mazzard  stocks  are  budded 
with  susceptible  varieties,  in  which  case  the  cumulative  effects  of  the 
disease  appear.  It  should  be  noted  here,  however,  that  the  cherry 
leaves  attacked  by  the  parasite  remain  attached  to  the  stocks  long- 
enough  to  take  on  the  yellow  autumn  tints  characteristic  of  foliage 
from  which  the  valuable  ingredients  of  potash  and  phosphoric  acid 
have  been  removed.*  It  is  probable,  although  no  experiments  have  to 
my  knowledge  been  made  to  establish  it,  that  the  premature  fall  of  the 
leaves  does  not  entail  so  great  a  loss  to  the  cherry  seedling  as  does 
the  fall  of  the  pear  foliage,  which  drops  while  still  green. 

The  experiments  in  the  prevention  of  this  disease,  extending  over  a 
period  of  two  seasons,  were  made  upon  the  two  well-known  kinds  of 
stocks,  Mahaleb  and  Mazzard.  In  1891  only  the  stocks  not  yet  budded 
were  treated,  while  in  1892  the  stocks  budded  in  the  fall  of  1891  were 
sprayed,  suitable  control  being  left. 

For  record  of  budding  see  pp.  258,  200.  Bordeaux  mixture  and  am- 
moniacal  solution  of  standard  strength  were  employed  in  1891 ;  ammo- 
niacal  solution  of  standard  strength  and  Bordeaux  of  one-third  strength 
in  lS92.f 

MAHALEB  CHERRY  STOCKS. 

1891. — One  row  of  449  stocks  was  planted  and  treated  with  fungicides 
at  the  dates  described  for  all  the  stocks  on  p.  263.  One-half,  excepting 
controls,  received  6  and  the  other  3  sprayings.  One-half  were  treated 
Avith  ammoniacal  solution,  the  other  with  Bordeaux.  As  mentioned  in 
Bulletin  No.  3 ,f  where  an  account  of  this  experiment  has  already  been 

*  According  to  the  prevailing  views  of  tlie  physiological  botanists,  Pfeifer,  Saelis, 
Detmer,  Wiesner,  and  others,  the  valuable  mineral  constituents  of  leaves  are  with¬ 
drawn  from  them  at  the  same  time  as  they  become  yellow  and  before  they  fall  to  the 
ground;  hut  the  recent  paper  of  Wehmer,  Die  dem  Landfall  voranf (jehende  vermeint- 
liche  Blattentleerung.  <fBer.  d.  deutsch.  dot.  Gesellsch.  10  Jahrg.,  Heft.  3,  pp.  152-168, 
indicates  that  the  grounds  for  this  belief  may  not  have  been  sufficiently  proven,  and 
the  whole  subject  needs  further  investigation. 

t  See  p.  262  for  formula?  of  all  fungicides  used. 

fOp.  cit.,  p.  58. 
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given,  the  leaf-bliglit  was  not  present  in  any  considerable  amount  dur¬ 
ing  the  season  and  the  efficacy  of  the  two  fungicides  was  not  given  a 
test  of  any  severity.  The  treated  portions,  however,  remained  freer 
from  disease  than  the  untreated. 

1892. — The  same  row  which  had  been  budded  in  the  fall  of  1801  as 
described  subsequently,  was  treated  this  season  in  a  mauner  precisely 
similar  to  that  described  for  the  pear  stocks  on  page  263.  Care  was  taken 
that  the  undersides  of  the  leaves  were  wet  by  the  spray  and  to  ac¬ 
complish  this  the  Vermorel  nozzle  was  directed  upwards.  On  June  24 
the  first  signs  of  leaf-bliglit  were  noticed  upon  the  budded,  untreated, 
stocks,  the  unbudded  stocks  remaining  almost  entirely  free  throughout 
the  season.  By  July  16  the  leaves  of  the  untreated  began  to  fall  and 
continued  dropping  until  many  of  the  stocks  were  left  nearly  leafless. 
On  October  4  a  careful  count  Avas  made  of  the  number  of  leaves 
which  had  fallen  from  each  indhddual  stock  in  the  roAV.  This  was  ac¬ 
complished,  in  a  comparative  way,  by  counting  the  leaf- scars  on  each 
stock.  Below  is  given  for  convenience  a  condensed  statement  of  the 
condition  of  the  stocks  Avith  regard  to  height,  diameter  3  inches  above 
the  union,  and  freedom  from  leaf-blight.  All  numbers  represent  aver¬ 
ages.  Height  above  ground  (measured  September  28)  is  represented 
in  feet  and  inches,  while  the  figures  for  diameter  (measured  October  15) 
are  in  thirty- seconds  of  an  inch.  Only  budded  stocks  are  here  taken 
into  account. 


Table  7. — Showing  condition  of  hudded  Maliaieh  stocks,  treated  and  untreated,  as  regards 

foliage  and  measurements. 


1  Section. 

i 

Numbers,  kinds,  and  treatment  of  stocks. 

4 

Average 
number 
of  leaves 
fallen 
October  4. 

Aver  a  go 
height  above 
ground. 

Average 

caliper 

3  inches 
above 
union. 

Aa  1 

16  budded  Windsor  stocks.  Ammoniacal,  5 
treatments . 

8.0 

xieet. 

5 

Inches. 

8 

23 

Aa  2 

18  budded  Windsor  stocks.  Ammoniacal,  6 
treatments . 

7.8 

5 

10 

23 

Ab  1 

13  budded  Windsor  stocks.  Bordeaux,  5 treat¬ 
ments  . 

13.1 

G 

0 

24 

Ab  2 

17  budded  AVindsor  stocks.  Bordeaux,  6  treat¬ 
ments  . 

7.4 

6 

0 

25 

D-II1 

7  budded  Windsor  stocks.  Untreated . 

54.8 

5 

0 

1G 

Eal 

18  budded  Yellow  Spanish  stocks.  Ammo¬ 
niacal,  5  treatments . 

6.4 

4 

9 

22 

Ba  2 

17  budded  Yellow  Spanish  stocks.  Ammoni¬ 
acal,  6  treatments . 

6.4 

4 

9 

21 

Eb  l 

18  budded  Yellow  Spanish  stocks.  Bordeaux, 

5  treatments . 

7.3 

5 

4 

21 

23 

Bb  2 

18  budded  Yellow  Spanish  stocks,  Bordeaux, 

6  treatments . 

4.8 

5 

l 

D-Il 

8  budded  Yellow  Spanish  stocks.  Untreated 

21.3 

4 

1 

16 

Cal 

16  budded  Montmorency  stocks.  Ammoniacal, 

5  treatments . . 

8.5 

3 

r* 

4 

21 

Ca  2 

18  budded  Montmorency  stocks.  Ammoniacal, 

6  treatments . 

10.3 

3 

5 

21 

Cbl 

22  budded  Montmorency  stocks.  Bordeaux, 

5  treatments . ! . 

4.0 

C».  1 

3 

3 

5 

21 

Cb  2 

16  budded  Montmorency  stocks.  Bordeaux, 

6  treatments . . . 

9 

19 

D-I 

4  budded  Montmorency  stocks.  Untreated  . . . 

05.7 

3 

0 

17 
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Tlie  conclusion  wlricli  can  he  drawn  from  the  table  seems  to  be  that 
the  treated  sections  held  their  leaves  better,  made  as  good  a  growth  in 
height,  and  without  exception  a  greater  growth  in  diameter,  or  “cali¬ 
per,”  than  the  untreated  sections.  That  this  increased  growth  was  due 
entirely  to  the  fungicide  it  will  not  be  possible  to  maintain,  for  this  differ¬ 
ence  may  possibly  have  been  brought  about  in  part  or  wholly  by  varia¬ 
tions  in  the  soil.  That  none  of  the  mixtures  injured  the  “buds”  it  is 
believed  is  clearly  shown. 

The  answer  to  question  3,  as  to  the  effect  of  fungicides  on  the  growth 
of  budded  stocks  is  here,  for  the  Bordeaux  mixture  at  least,  satisfac¬ 
torily  found,  for  both  Windsor  and  Yellow  Spanish  stocks  did  better 
under  treatment  with  Bordeaux  than  without  treatment.  There  still 
remains  a  doubt  as  to  the  beneficial  effect  of  ammoniacal  solution. 
In  all  cases  where  used  it  was  apparently  slightly  injurious  to  the 
foliage.  The  leaves  assumed  a  yellowish  unhealthy  appearance.  Plates 
xxvi  and  xxvii  show  the  comparison  between  treated  and  untreated 
“buds.” 

MAZZARD  CHERRY  STOCKS. 

1891 .  — One  row  of  468  stocks  was  experimented  with,  receiving  as 
nearly  as  possible  a  course  of  treatment  identical  with  that  given  the 
Mahaleb  stocks.  During  the  season,  as  in  the  case  of  the  Mahal ebs, 
only  an  insignificant  amount  of  leaf-blight  was  present,  affording  no 
opportunity  to  test  the  fungicides.  The  powdery  mildew  ( Podosphwra 
oxyacanthce  (DC.)  Winter  ?)  made  its  appearance  in  small  amount  on 
the  stocks  in  August  and  offered  an  opportunity  to  observe  the  bene¬ 
ficial  effects  of  Bordeaux  mixture  in  the  treatment  of  this  disease. 
Seven  treatments  with  Bordeaux  materially  decreased  the  amount  of 
the  disease  and  proved  superior  to  seven  treatments  with  ammoniacal 
solution.*  Three  early  treatments  with  either  fungicide  had  no  pre¬ 
ventive  effect. 

1892.  — The  same  row  as  that  treated  in  1891  was  used  this  season, 
but  budded  with  three  different  varieties  identical  with  those  budded 
on  the  Mahaleb  stocks  as  shown  in  the  table  on  p.  260.  The  treat¬ 
ments  were  similar  in  all  respects  to  those  given  the  Mahaleb  stocks. 
The  condition  of  the  stocks  at  the  close  of  the  season  is  shown  by  the 
following  table: 


*See  Bull.  No.  3  Div.  Yog.  Path.,  1802,  p.  58. 
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Table  8. — Showing  condition  of  budded  Mazzard  stocks  treated  and  untreated  as  regards 

foliage  and  measurements . 


Section. 

Number,  kinds,  and  treatment  of  stocks. 

Average 
number 
of  leaves 
fallen 
Oct.  10. 

Average  height 
above  ground. 

Average 
caliper  3 
inches 
above 
union. 

Aa  1 

25  budded  Windsor  stocks;  ammoniacal,  5 
treatments . . . . . 

5.0 

Feet. 

4 

Inches. 

10 

16 

Aa2 

30  budded  Windsor  stocks;  ammoniacal,  6 
treatments . 

5.3 

5 

6 

20 

Abl 

27  budded  Windsor  stocks;  Boi’doaux,  5 
treatments . 

6.4 

5 

9 

20 

Ab2 

27  budded  Windsor  stocks;  Bordeaux,  G 
treatments . 

5.3 

5 

10 

20 

D-I* 

11  budded  Windsor  stocks;  untreated . 

13.7 

4 

9 

20 

Bal 

27  budded  Yellow  Spanish  stocks;  ammonia¬ 
cal,  5  treatments . 

4.2 

4 

5 

19 

Ba  2 

28  budded  Yellow  Spanish  stocks;  ammouia- 
cal,  6  treatments . 

4.6 

4 

10 

21 

Bbl 

31  budded  Yellow  Spanish  stocks ;  Bordeaux, 

5  treatments . 

2.9 

5 

6 

1 

18 

Bb  2 

31  budd6d  Yellow  Spanish  stocks;  Bordeaux, 

6  treatments . 

2.5 

4 

5 

18 

D-II 

14  budded  Yellow  Spanish  stocks;  untreated. 

8.7 

3 

2 

15 

Cal 

26  budded  Montmorency  stocks ;  ammoniacal, 

5  treatments _ : . 

6.3 

3 

7 

18 

Ca2 

18  budded  Montmorency  stocks ;  ammoniacal, 

6  treatments . 

6.8 

3 

3 

17 

Cbl 

26  budded  Montmorency  stocks;  Bordeaux,  5 
treatments . 

5.9 

3 

1 

17 

Cb  2 

26  budded  Montmorency  stocks;  Bordeaux,  6 
treatments . . . 

5.0 

3 

1 

17 

D-III 

7  budded  Montmorency  stocks ;  untreated. . . . 

24.2 

2 

8 

14 

*  By  an  accident  this  section  received  one  late  spraying  with  Bordeaux  and  henco  it  is  rendered  un¬ 
fit  for  comparison. 


The  disease  did  comparatively  little  damage  upon  these  stocks,  but 
as  shown  by  the  table,  the  treated  sections  were  superior  to  the  un¬ 
treated,  and  the  Bordeaux  slightly  superior  to  the  ammoniacal  solution 
when  6  treatments  are  compared.*  The  difference  between  5  and  6 
treatments  was  not  very  marked. 

A  comparison  of  the  two  tables  brings  out  the  fact  which  is  note¬ 
worthy  in  this  connection,  that  the  “buds’if  on  Mahaleb  stocks  aver¬ 
aged  greater  in  diameter  throughout  than  those  on  the  Mazzard.  This 
difference  is  constant  when  stocks  receiving  the  same  treatment  are 
compared  in  each  row,  with  the  exception  of  the  untreated  section  of 
Windsors  when  compared  witli  that  treated  once  by  mistake.  This 
constant  difference  in  diameter,  at  3  inches  above  the  base  (“  caliper”), 
is  of  such  importance  as  to  merit  further  observations.  The  author  re¬ 
grets  that  the  control  rows  were  left  so  small,  and  feels  Avarranted  in 
drawing  only  the  general  conclusion,  which  was  strikingly  demonstrated 
that  the  fungicides  were  effective  to  a  remarkable  degree  in  preventiug 
the  disease  and  that  treated  stocks  made  the  best  growth. 

*  The  superiority  of  Bordeaux  is  not  fully  shown  by  the  figures,  as  in  every  case 
the  effect  of  the  ammoniacal  solution  was  evidently  injurious  to  the  health  of  the  foli¬ 
age. 

tThe  term  “bud”  is  here  used,  as  among  nurserymen,  to  indicate  a  budded  stock 
after  the  top  has  been  cut  off  and  the  inserted  bud  itself  allowed  to  grow. 
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PLUM  LEAF-BLIGHT  ( Cylindrosporiim  padi  Karsten.) 

The  plum  leaf-blight  in  western  New  York,  aside  from  giving  much 
trouble  to  nurserymen,  does  very  great  damage  to  many  varieties  of 
bearing  trees,  defoliating  them  in  August  and  September.  This  disease 
is  considered  by  the  plum-growers  in  the  vicinity  of  Geneva  as  their 
most  persistent  enemy.  A  large  orchard  belonging  to  E.  Smith  &  Sons, 
2  miles  northwest  of  the  city,  was,  they  informed  me,  winter-killed 
about  thirty  years  ago  because  of  defoliation  the  summer  previous.  It 
is  a  common  opinion  among  orchardists  that  leaf-blight,  through  its 
retarding  effect  upon  the  maturation  of  the  wood,  renders  the  trees 
incapable  of  withstanding  the  changes  in  temperature  of  a  trying  win¬ 
ter.  Whatever  the  explanation  of  this  fact  may  be,  it  seems  self-evi¬ 
dent  that  a  tree  which  drops  its  leaves  before  the  normal  season  suf¬ 
fers  verv  material  loss. 

Of  nursery  stocks,  the  native-grown  seedlings  suffer  the  most  from 
this  disease,  often  losing  all  their  leaves  by  the  middle  of  August.  My¬ 
robolan  and  Marianna  stocks  are  not  to  any  extent  subject  the  first 
season.  In  entire  contradistinction  to  the  immunity  exhibited  by 
pear  “buds”  which  resist  to  a  remarkable  degree  pear  leaf-blight,  the 
budded  plum  stocks  are  particularly  susceptible  to  plum  leaf-blight. 
Apparently  the  same  conditions  of  rapid  growth  which  afford  immunity 
in  the  one  case  tend  to  susceptibility  in  the  other.  The  two  instances 
offer  a  fertile  held  for  inquiry. 

The  experiments  on  this  disease  were  made  with  Bordeaux  mixture 
and  ammoniacal  solution  upon  two  rows  of  stocks,  one  of  Marianna, 
containing  501  stocks,  and  the  other  of  Myrobolan,  containing  471 
stocks.  As  described  previously*  the  results  of  the  first  season’s  ex¬ 
periment  were  entirely  negative,  as  the  disease  failed  to  appear. 

On  October  9  the  three  varieties,  Early  Prolific  (Early  Rivers),  Pur¬ 
ple  Egg  (Hudson  River  Purple  Egg),  and  Italian  Prune  (Fellenburg), 
were  budded  upon  both  rows  of  stocks  as  set  forth  subsequently,  p.  258. 
Numerous  stocks  were  left  unbudded  to  test  the  effect  of  the  fungicides 
and  the  end  of  each  row  was  left  untreated. 

The  rows  were  treated  in  1892  with  Bordeaux  and  ammoniacal  solu¬ 
tion,  the  formulae  of  which  are  described  on  p.  2G2.  One-half  the 
treated  stocks  received  5  sprayings  and  the  other  G,  at  the  dates  given 
on  p.  243.  In  all  respects  the  two  rows  were  treated  alike. 

MYROBOLAN  STOCKS. 

1802. — The  disease  made  its  first  appearance  in  June  upon  the  un¬ 
budded  stocks  which  were  carried  over  from  1891,  and  strangely 
enough  only  upon  the  treated  portions.  This  dropping  of  the  treated 
Myrobolan  foliage  was  confined  to  the  leaves  situated  on  the  larger 

*  Bull.  No.  3  Div.  Veg.  Path.,  p.  58. 

1G48G— No.  3 - 5 


254 


limbs  in  the  interior  portion  of  the  bushy  growru.  Although  only  a 
small  per  cent  of  the  foliage  was  thus  affected,  the  difference  between 
treated  and  untreated  was  quite  evident-.  After  the  lapse  of  three 
or  four  weeks  this  falling  of  the  leaves  ceased.  The  unbudded  stocks 
which  were  not  treated  remained  remarkably  free  from  the  disease, 
but  in  this  respect  were  excelled  by  the  Marianna  unbudded,  untreated 
stocks.  The  budded  stocks  were  not  so  soon  affected  as  the  unbudded, 
but  the  Early  Prolific  “  buds”  in  the  untreated  section  began  dropping 
their  foliage  in  July  and  throughout  the  season  were  manifestly  worse 
affected.  The  following  table  shows  the  data  collected  in  September 
and  October,  after  all  growth  had  practically  ceased : 

Table  9. — Showing  condition  of  budded  Myrobolan  stocks  treated  and  untreated,  as  re¬ 
gards  foliage  and  measurements. 


Section. 

Number,  kinds,  and  treatment  of  stocks. 

Average 
number 
of  leaves 
fallen  Oc¬ 
tober  10. 

1 

Average 
height  above 
ground  Sep¬ 
tember  28. 

Average 
caliper3  in¬ 
ches  above 
union,  Oc¬ 
tober  15. 

Aal 

11  budded  Early  Prolific  stocks,  ammoniacal, 

5  treatments . 

69.8 

Feet. 

3 

Inches. 

6 

14.8 

Aa2 

16  budded  Early  Prolific  stocks,  ammoniacal, 

6  treatments . 

115.8 

3 

6 

14.3 

Abl 

18  budded  Early  Prolific  stocks,  Bordeaux,  5 
treatments . 

66.0 

4 

0 

15.4 

Ab‘2 

13  budded  Early  Prolific  stocks,  Bordeaux,  6 
treatments . 

57.  5 

3 

8 

16.9 

D-I 

8  budded  Early  Prolific  stocks,  untreated . 

312.5 

3 

9 

14.3 

Bal 

13  budded  Purple  Egg  stocks,  ammoniacal,  5 
treatments . 

36.3 

4 

1 

16.2 

Ba2 

20  budded  Purple  Egg  stocks,  ammoniacal,  6 
treatments . 

32.8 

4 

2 

15.1 

Ebl 

16  budded  Purple  Egg  stocks,  Bordeaux,  5 
treatments . 

6.1 

3 

8 

15.4 

Bb2 

16  budded  Purple  Egg  stocks,  Bordeaux,  6 
treatments . 

9.7 

4 

3 

15.6 

D-II 

10  budded  Purple  Egg  stocks,  untreated - 

123.3 

4 

7 

16.4 

Cal 

12  budded  Italian  Prune  stocks,  ammoniacal, 

5  treatments . 

15.8 

'3 

10 

14.3 

Ca2 

16  budded  Italian  Prune  stocks,  ammoniacal, 

6  treatments . . . 

CO 

O 

o 

7 

15.3 

Cbl 

16  budded  Italian  Prune  stocks,  Bordeaux,  5 
treatments . 

7.8 

3 

6 

15.5 

Cb2 

15  budded  Italian  Prune  stocks,  Bordeaux,  6 
treatments . 

6.3 

4 

0 

16.4 

D-II  I 

11  budded  Italian  Prune  stocks,  untreated  . . . . 

52.  S 

3 

9 

15.0 

From  this  table  the  only  conclusion  admissible  is  in  regard  to  the 
amount  of  leaf-blight.  It  is  evident  that  the  treated  portions  lost  only 
a  small  number  of  leaves  in  comparison  with  the  untreated,  and  in  so 
far  the  fungicides  proved  effective.  - 

MARIANNA  STOCKS. 

1802. — The  treatment  of  these  stocks  was  in  all  respects  identical 
with  that  of  the  Myrobolan  stocks  and  the  results  were  in  general  sim¬ 
ilar.  The  treated  unbudded  stocks  lost  a  number  of  their  leaves  from 
an  early  attack  of  the  fungus  in  June  and  July,  but  the  untreated  un- 
budded  portion  of  the  row  remained  remarkably  free  from  the  disease 
throughout  the  season,  more  so  in  this  regard  than  the  Myrobolan.  The 
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budded  stocks  showed  little  superiority  in  regard  to  leaf-bliglit  over 
the  budded  Myrobolau  and  evidently  no  considerable  degree  of  immu¬ 
nity  was  afforded  by  the  stock  to  the  scion.  But  a  comparison  of  the 
two  tables  brings  out  the  fact  that  the  Purple  Egg  “buds”  made  mark¬ 
edly  the  best  growth  upon  Marianna  stocks.  These  “buds”  averaged 
more  than  one-eighth  of  an  inch  greater  in  diameter  and  were  on  an 
average  10  inches  higher.  The  other  less  rapidly  growing  stocks  did 
not  show  such  a  marked  difference,  and  too  much  reliance  ought  not 
to  be  placed  on  data  gathered  from  so  small  a  number  of  stocks.  Cer¬ 
tain  it  is,  however,  that  the  Marianna  proved  superior  in  this  single 
experiment. 


Table  10. — Showing  condition  of  budded  Marianna  stocks,  treated  and  untreated,  as  re¬ 
gards  foliage  and  measurements. 


Section. 

Number,  kinds,  and  treatment  of  stocks. 

A  verage 
number 
of  leaves 
fallen  Oc¬ 
tober  11. 

Average  height 
above  ground 
September  28. 

Average  j 
caliber  3 
inches above 
union,  Oc¬ 
tober  15. 

Fret. 

Inches. 

Inches. 

Aal 

9  budded  Early  Prolific  stocks,  ammoniacal,  5 

treatments . 

98.8 

3 

3 

15  5 

Aa2 

11  budded  Early  Prolific  stocks,  ammoniacal. 

0  treatments . 

G3.3 

3 

G 

16  3 

Abl 

14  budded  Early  Prolific  stocks,  Bordeaux,  5 

treatments . 

■  99.  G 

4 

4 

20  2 

Ab2 

5  budded  Early  Prolific  stocks,  Bordeaux,  6 

treatments  .  ? . 

71. G 

o 

o 

2 

18  5 

D-I 

10  budded  Early  Prolific  stocks,  untreated  . . 

311.2 

•  * 
o 

7 

15  9 

Bal 

1Y  budded  Purple  Egg  stocks,  ammoniacal,  5 

treatments . 

39. 1 

5 

5 

21  2 

Ba2 

23  budded  Purple  Egg  stocks,  ammoniacal,  6 

treatments . 

43. 1 

4 

7 

20.  G 

Bbl 

17  budded  Purple  Egg  stocks,  Bordeaux,  5 

treatments . 

42.7 

5 

0 

21  3 

Bb2 

21  budded  Purple  Egg  stocks,  Bordeaux,  6 

treatments . 

26  9 

5 

1 

20  2 

D-I  I 

14  budded  Purple  Egg  stocks,  untreated . 

143.2 

5 

0 

20.  5 

D-lJLl* 

12  budded  Purple  Egg  stocks,  untreated . 

177.2 

4 

11 

19.  2 

Cal 

19  budded  Italian  Prune  stocks,  ammoniacal, 

5  treatments . 

1G.  S 

3 

G 

17.2 

Ca2 

24  budded  Italian  Prune  stocks,  ammoniacal, 

6  treatments . 

17.5 

4 

0 

14  5 

Cbl 

20  budded  Italian  Prune  stocks,  Bordeaux,  5 

treatments . 

11 

4 

7 

20 

Cb2 

19  budded  Italian  Prune  stocks,  Bordeaux,  G 

treatments . 

12.  2 

4 

2 

19 

*  By  another  mistake  in  budding,  those  stocks  which  should  have  received  Italian  Prune  buds  were 
budded  with  Purple  Egg  buds. 


As  regards  the  effects  of  the  treatments,  the  only  fairly  deducible 
conclusion  is  that  the  Bordeaux  mixture  and  ammoniacal  solution  pre¬ 
vented  the  disease  to  a  notable  degree,  sufficient,  it  is  believed,  to' 


warrant  further  extended  trial  in  nursery  practice.  Although  not 
evident  from  the  table,  the  ammoniacal  solution  is  in  reality  inferior  to 
Bordeaux,  as  it  injures  the  foliage  of  the  treated  “buds.”  On  this 
account  it  can  not  be  recommended  for  the  treatment  of  plum  stocks. 


Plates  xxviii  and  xxix  show  the  treated  and  untreated  “buds”  as 
they  appeared  in  the  experiments. 


256 

apple  powdery  mildew  (. Podosjphwra  oxyacantlice  (DC)  Winter?). 

Seedling  apples  sometimes  suffer  quite  severely  from  this  disease, 
which  attacks  their  young  shoot  tips,  often  stunting  the  growth  of  the 
seedlings  and  preventing  them  from  attaining  a  suitable  size  the  first 
season.  Compared  with  the  injury  caused  by  the  apple  tlirips,  how¬ 
ever,  that  brought  about  by  mildew  is  surely  insignificant  and,  in  New 
York  State  at  least,  hardly  warrants  any  expensive  measures  for  its 
prevention.  The  disease  usually  appears  late  in  September,  when  the 
principal  growth  has  been  made,  and  seldom,  if  ever,  spreads  to  vig¬ 
orously  growing  budded  stocks,  even  when  these  are  in  close  prox¬ 
imity  to  diseased  seedlings.  The  malady  was  not  observed  on  bearing 
trees  in  the  neighborhood  of  Geneva. 

The  experiments  for  the  prevention  of  this  disease  comprised  in  1891 
about  1,000  American  stocks  and  the  same  number  of  Trench  stocks, 
besides  500  seedlings.  As  stated  in  a  previous  publication,*  the  results 
of  the  first  season’s  treatment  of  the  stocks  was  entirely  negative  and 
the  treatments  of  seedlings  which  were  made  on  May  21,  June  3,  24, 
July  9,  24,  and  August  8,  as  Are  11  as  the  early  treatments  made  on  the 
first  three  dates  mentioned,  failed  entirely  to  prevent  the  appearance 
of  mildew  the  first  Aveek  in  September.  Bordeaux  mixture  and  am- 
moniacal  solution  alone  were  used,  the  formulae  being  those  described 
on  p.  202.  This  failure  of  the  fungicides  is  considered  by  the  author 
merely  as  additional  testimony  to  the  fact  observed  that  the  mixtures 
Avere  largely  Avaslied  oft'  before  the  disease  appeared.  On  August  7  the 
French  and  American  stocks  were  budded  Avitli  Twenty  Ounce,  Fameuse 
and  Early  Strawberry  buds,  as  described  in  detail  on  p.  259,  and  in  the 
season  of  1892  the  budded,  and  such  of  the  stocks  as  Avere  left  unbudded 
Avere  treated  Avith  Bordeaux  mixture  and  ammoniacal  solution  at  dates 
the  same  as  for  all  other  stocks,  viz,  May  27  5  June  16,  23  j  July  7,  21 $ 
and  August  5.  One-half  the  treated  stocks  were  sprayed  5  times  on 
the  first  five  dates  mentioned,  the  other  half  Avere  sprayed  6  times. 

No  powdery  mildeAv  appeared  during  the  course  of  the  season,  and  in 
October  the  results  of  the  treatments  were  entirely  negative.  The  ap¬ 
ple  thrips,  however,  attacked  the  budded  and  unbudded  stocks  and 
injured  them  severely.  The  mixtures  had,  as  might  be  expected,  no 
effect  upon  these  insects. 

DETAILS  OF  THE  EXPERIMENTS. 

The  following  pages  comprise  the  details  of  the  experiments,  which 
are  removed  from  the  general  account  in  order  to  render  the  latter  more 
comprehensible.  They  Avill  prove  of  interest  only  to  specialists  on  the 
subject. 


*13ull.  No.  3,  loc.  cit.,  p.  GO. 
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Diagram  2. — Plan  of  nursery  experiment  at  Genera,  N.  T. 
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-  Treated  3  to  5  times  with  ammoniacal  solution,  Cal). 

— — i  Treated  6  to  7  times  with  ammoniacal  solution,  (  a  2). 

\  .  —  Treated  4  times  with  mixture  No.  13. 

• -  Untreated. 

Treated  3  to  5  times  with  Bordeaux,  (hi). 

-  Treated  6  to  7  times  with  Bordeaux,  (  h  2). 

Tlie  actual  proportions  of  the  experimental  field  do  not  admit  of  any  hut  a  dia¬ 
grammatic  representation.  The  location  of  the  field  is  designated  in  the  records  of 
the  station  as  “main  farm  plat  B.”  The  rows  ran  east  and  west,  the  west  end  of 
each  row  being  indicated  by  a  Roman  numeral.  These  numerals  are  for  conven¬ 
ience  of  reference  (see  account  following).  The  capital  letters  heading  the  sections 
of  each  row  refer  to  the  budding.  For  example:  Row  I,  Section  A,  was  budded  with 
Windsor;  Row  I,  Section  B,  with  Yellow  Spanish,  precisely  as  set  forth  below. 
The  treatments  with  fungicides  which  each  section  and  subsection  received  are 
indicated  by  the  lie3r  below  Diagram  2. 
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The  sections  of  the  various  rows  were  budded  as  below  described. 
Row  I.  Mahaleb  cherry  stocks  budded  August  5,  1891. 

Section  A  with  Windsor. 

B  with  Yellow  Spanish. 

C  with  Mommorency. 

Di  with  Montmorency. 

Dii  with  Yellow  Spanish. 

Dm  with  Windsor. 

Drv  unbudded. 

Row  II.  Mazzard  cherry  stocks  budded  August  5,  1891. 

Section  A  with  Windsor. 

B  with  Yellow  Spanish. 

C  with  Montmorency. 

Di  with  Windsor. 

Du  rvitli  Yellow  Spanish. 

Dm  with  Montmorency. 

Div  unbudded. 

Row  III.  Myrobolan  plum  stocks  budded  September  10,  1891. 

Section  A  with  Early  Prolific. 

B  with  Purple  Egg. 

C  with  Italian  Prune. 

Di  with  Early  Prolific. 

Dii  with  Purple  Egg. 

Dm  with  Italian  Prune. 

Div  unbudded. 

Row  IV.  Marianna  plum  stocks  budded  September  10,  1891. 

Section  A  with  Early  Prolific. 

B  with  Purple  Egg. 

C  with  Italian  Prune. 

Di  with  Early  Prolific. 

Dii  with  Purple  Egg.* 

Dm  with  Purple  Egg.t 
Div  unbudded. 

Row  Y.  Angers  rpiince  stocks  budded  August  6,  1891. 

Section  A  with  Duchess. 

B  with  Anjou. 

C  with  Flemish  Beauty. 

Di  with  Duchess. 

Du  with  Anjou. 

Dm  with  Anjou. 

Div  unbudded. 

Row  YI.  French  pear  stocks  budded  August  7,  1891. 

Section  Di  with  Duchess. 

Dii  with  Anjou. 

Dm  with  Flemish  Beauty. 

Div  unbudded. 

Row  VII.  French  pear  stocks  budded  August  7,  1891, 

Section  C  with  Flemish  Beauty. 

Row  VIII.  French  pear  stocks  budded  August  7,  1891. 

Section  B  with  Anjou. 


*  A  variety  of  recent  introduction  originated  on  the  Hudson  River, 
t  The  budder’s  blunder  in  inserting  these  in  place  of  Italian  Prune. 


259 


Row  IX.  Japan  pear  stocks  budded  August  5;  1891. 
Section  A  Avitli  Duchess. 

B  with  Anjou. 

C  with  Flemish  Beauty. 

Di  with  Duchess. 

Du  with  Anjou. 

Dm  with  Flemish  Beauty. 

Div  unbudded. 

Row  X.  American  petir  stocks  budded  August  7,  1891. 
Section  Dr  with  Duchess. 

Dir  with  Anjou. 

Dm  with  Flemish  Beauty. 

Div  unbudded. 

Row  XI.  American  pear  stocks  budded  August  7,  1891. 
Section  C  with  Flemish  Beauty. 

Row  XII.  American  pear  stocks  budded  August  7,  1891. 
Section  B  with  Anjou. 

Row  XIII.  American  pear  stocks  budded  August  7,  1891. 
Section  A  with  Duchess. 

Row  XIV.  American  apple  stocks  budded  August  7,  1891. 
Section  C  with  Twenty  Ounce. 

Dr  with  Fameuse. 

Dii  with  Early  Strawberry. 

Dm  with  Twenty  Ounce. 

Div  unbudded. 

Row  XV.  American  apple  stocks  budded  August  7,  1891. 
Section  A  with  Fameuse. 

B  with  Early  Strawberry. 

vRow  XVI.  French  apple  stocks  budded  August  7,  1891. 
Section  C  with  Twenty  Oimce. 

Dr  with  Fameuse. 

Dii  with  Early  Strawberry. 

Dm  with  Twenty  Ounce. 

Div  unbudded. 

Row  XVII.  French  apple  stocks  budded  August  7, 1891. 
Section  A  with  Fameuse. 

B  with  Early  Strawberry. 

Row  XVIII.  French  apple  seeds. 

Row  XIX.  French  pear  seeds  which  did  not  germiuato. 
Row  XX.  Peach  seedlings  which  remained  healthy. 

Row  XXI.  French  pear  stocks  budded  August  7,  1891. 
Section  A  with  Duchess. 

Row  XXII.  Plum  seedlings  of  Prunus  domestical 
Row  XXIII.  Horse  chestnut  seedlings.* 

*Tlie  results  of  treatments  of  plum  and  horse  chestnut 
future  publication. 


iugs  are  reserved  for 
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* 

Table  11.— Showing  the  number  of  budded  stoclcs  in  each  treated  and  untreated  section. 


[The  small  letter  a  indicates  that  the  stoclcs  were  treated  with  ammonical  solution  the  letter  &  that 
they  were  sprayed  with  Bordeaux.  The  Arabic  numeral  1  indicates  that  the  stocks  were  treated  5 
times,  the  number  2  that  they  were  treated  G  times.  The  sections  marked  I-I V  were  not  treated.  ] 


Itow. 

Kind  of  stock. 

Section. 

Variety  of  bud. 

Number 

budded. 

Number 
left  nu¬ 
ll  udded. 

r 

TVT  nli  n.1  eh _ _ _ 

Aal 

Windsor . . 

17 

3 

A  n2 

.  (To . 

18 

4 

Abl 

Ab2 

Bal 

Ba2 

Bbl 

Bb2 

Cal 

Ca2 

Cbl 

Cb2 

Dr 

do . 

*13 

2  . 

d  n . . 

20 

0 

Vpllnw  Knfl/nisli _ _ 

21 

2 

_  _  do . 

22 

1 

do . 

22 

0 

do . 

20 

2 

M mi t.m or f*Ti c. v  * . . . 

18 

Q 

Ld 

do . . - . 

20 

2 

do . . . 

23 

0 

_  do  ‘ . . . 

18 

2 

_  _  do . . . . .  - 

11 

i 

Dir 

Yellnw  Smnish . . 

11 

0 

Dm 

Windsor 

8 

0 

1 

Div 

40 

II 

Aal 

AVindsor . 

28 

0 

Aa2 

do . 

30 

0 

Abl 

..do . 

27 

0 

Al>2 

do  . . . . . 

25 

0 

Bal 

Yellow  Snanish  _ ....... 

29 

1 

Ba2 

..do . 

29 

0 

Bbl 

do  . . . . 

31 

0 

Bb2 

do . 

31 

1 

■  Cal 

AT mi  tin  orp/n  c, v . 

27 

1 

Ca2 

do. . . . . 

23 

4 

Cbl 

do . 

29 

1 

Ch2 

d  o . 

29 

0 

Dr 

Windsor . 

14 

1 

Dir 

Yel  1  o w  Span  i  all  . . 

15 

0 

Dm 

AT  on  tm  orp/n  nv  . . . 

15 

0 

Div 

G2 

III 

Aal 

Early  Prolific . 

34 

11 

A  a‘2 

.  -  do . . 

20 

9 

Abl 

..do . 

21 

5 

A  b2 

. do . 

19 

4 

Bal 

1*0 rule  Eo- ,<r  . . 

17 

8 

Ba2 

.do . 

24 

6 

Bbl 

.Ado . 

18 

8 

Bb2 

d  o . 

10 

7 

Cal 

Tlalian  Prune . . . 

13 

12 

Ca2 

do  . 

17 

11 

* 

Cbl 

do . 

18 

7 

Cb2 

do. . . . . 

18 

7 

Dr 

Thfirlv  Prolific  .  . . 

13 

0 

Dii 

Pnrrdo  Ro'p1  . 

13 

2 

Dm 

Tfalian  Prune . . 

14 

1 

Div 

Ynt  budded  _ _ 

71 

IV 

AT arinnin  _ _ 

Aal 

Early  Prolific . . . 

17 

6 

Aa2 

. .  do . . . . 

22 

6 

Abl 

. .  do. . . 

20 

5 

Ab2 

.  do . . .... 

15 

7 

Bal 

Bn  rule  Eo-p- _ ... 

19 

6 

Ba2 

do . 

27 

0 

Bbl 

do . 

17 

6 

Bb2 

. .  do . . . 

22 

5 

Cal 

Ttnlian  Prune . . 

22 

5 

Ca2 

....  do. . . . 

25 

5 

Cbl 

do  . 

24 

5 

Cb2 

. .  do  ...... _ ... _ _ 

23 

5 

Di 

Early  Prolific  . . 

13 

1 

Dii 

Pnrnle  E.o\o- . . 

14 

0 

Dm 

Pnmle  Ep'p-  1 . . . 

14 

l 

0 

Div 

Ttfnt,  hurl rlod  . . 

80 

Y 

A  n  o'orfi  mi  irirfi  _ 

Aal 

Duchess _ _ 

15 

16 

Aa2 

.  .do . 

15 

15 

Abl 

. do . 

15 

15 

Ab2 

..do . 

15 

17 

Bal 

Anjou . 

15 

15 

Ba2 

. do . . . 

14 

16 

Bbl 

. do . 

14 

15 

Bb2 

_ ...do.  ....... _ ...... 

15 

17 

Cal 

Flemish  Beauty . 

15 

16 

*  hive  buds  of  the  Montmorency  were  inserted  by  mistake  of  the  budder. 
t  Should  have  been  Ecllenburg — mistake  of  budder. 
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Table  11. — Showing  the  number  of  budded  slocks  in  each  treated  and  untreated  section- 

Continued. 


lvOAV. 

Kind  of  stock. 

Section. 

Variety  of  bud. 

Number 

budded. 

Number 
left  un¬ 
budded. 

y 

Ca9 

Flemish  Beauty . 

15 

14 

Cbl 

. do . . . 

15 

16 

Cb2 

. do . 

15 

0 

Di 

Duchess . 

15 

0 

Du 

Anjou  . 

14 

1 

Dm 

. .do* . 

15 

0 

r  iiv 

Not  budded . 

97 

VI 

French  poor . . 

Di 

Duchess  . l . 

58 

3 

Dii 

Anjou . 

59 

2 

Dm 

Flemish  Beauty . 

58 

2 

I  h  v 

Not  budded . 

251 

YII 

French  pear _ 

Cal 

Flemish  Beauty . 

59 

51 

Ca2 

. do . 

64 

59 

Cbl 

. do . 

59 

55 

Cb2 

. do . 

62 

69 

YII I 

French  pear _ 

Bal 

Anjou  . 

63 

62 

Ba2 

. do . 

61 

63 

Bbl 

. do . 

59 

63 

Bb2 

. do . 

61 

60 

IX 

.Tapnn  pear _ _ _ 

Aal 

Duchess . 

15 

9 

Aa2 

. do . 

11 

11 

Abl 

. do . 

14 

13 

Ab2 

. do . 

12 

8 

Bal 

Anjou . 

14 

7 

Ba2 

. do . 

12 

12 

Bbl 

. do . 

13 

9 

Bb2 

. do . 

14 

9 

Cal 

Flemish  Beauty . 

16 

8 

Ca2 

. do . 

17 

11 

Cbl 

. do . 

13 

13 

Cb2 

. do . 

12 

13 

Di 

Duchess . 

11 

0 

Dii 

Anjou . * . 

13 

0 

Dm 

Flemish  Beauty . 

14 

0 

Div 

Not  budded . . 

62 

X 

American  pear . 

Di 

Duchess . 

29 

3 

Dii 

Anjou . 

28 

5 

Dm 

Flemish  Beauty . 

33 

2 

Div 

Not,  budded 

202 

XI 

American  pear . 

Cal 

Flemish  Beauty  . 

71 

10 

Ca2 

. do . 

58 

11 

Cbl 

. do . 

57 

10 

Cb2 

. do . 

70 

11 

XII 

American  pear . 

Bal 

A  njou . 

56 

13 

Ba2 

_ do . 

58 

8 

Bbl 

. do . 

49 

10 

Bb2 

. do . 

63 

17 

XIII 

American  pear . 

A  n,1 

Duchess . 

64 

21 

Aa2 

. do . 

38 

33 

Abl 

. do . 

39 

16 

Ab2 

. do . 

47 

14 

XI Y 

American  apple  t . 

XV 

American  apple  t . 

XVI 

French  applet . 

XVII 

French  applet . 

XVIII 

French  apple  seed- 

lings  t . 

XIX 

French  pear  seed  t. . . . 

XX 

Peach  seedlings  t . 

XXI 

French  pear 

A  n  1 

Duchess . 

53 

39 

Aa2 

. do . 

46 

37 

Abl 

. do . 

31 

48 

Ab2 

. do . 

27 

57 

*  Should  have  been  Flemish  Beauty — mistake  of  builder. 

tAs  no  disease  appeared  in  the  apple  buds  data  is  not  valuable.  Apple  seedlings  wore  not  budded; 
peach  showed  no  disease;  none  of  pear  seed  germinated. 

Soil,  stocks,  and  buds. — The  soil  upon  which  the  nursery  was  planted  is  considered 
by  practical  nurserymen  as  well  suited  to  the  growing  of  plums  and  cherries  but  as 
lacking  somewhat  in  the  qualities  which  go  to  make  up  the  best  soil  for  pears  and 
apples,  being  of  insufficient  depth  and  a  trifle  too  light.  Immediately  previous  to 
the  experiment  the  soil  had  been  planted  to  corn,  but  what  fertilizers  had  been 
used,  if  any,  and  what  crops  were  grown  anterior  to  that  season,  I  have  not  been 
able  to  ascertain.  No  fertilizer  was  applied  before  putting  in  the  stocks  and  the 
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only  treatment  the  soil  received  was  a  dressing  in  November  and  December  of  1891,  of 
33  wagon  loads  of  well-rotted  barnyard  manure  from  the  station  manure  platform, 
evenly  distributed  between  the  rows. 

The  stocks  were  furnished  by  various  nursery  firms  as  stated  in  a  previous  article,* 
and  the  different  lots  were  of  apparently  equal  vigor — first  grade  with  the  exception 
of  American  pear  stocks,  which  owing  to  t lie  lateness  of  the  season  were  third  grade. 
In  the  planting  which  was  done  between  the  dates  oL  April  27  and  May  3,  care  was 
taken  that  each  stock  was  firmly  pressed  into  the  soil.  Stocks  of  the  same  kind  from 
different  nursery  firms  were  thoroughly  mixed  together.  In  all  respects  the  normal 
nursery  methods  were  followed  out  ;>s  nearly  as  possible.  The  budding  was  done  on 
the  dates  above  recorded  by  two  experienced  budders  employed  by  the  Station.  The 
scions  for  cherry,  pear,  and  apple  buds  were  cut  from  trees  growing  in  the  nursery 
rows t  of  Selover  and  Atwood.  Plum  scions  were  furnished  by  Maxwell  &  Bros., 
from  their  bearing  orchard. 

Treatment  with  fungicides. —  Only  the  two  well-known  fungicides,  ammoniacal  so¬ 
lution  of  copper  carbonate  and  Bordeaux  mixture  were  used.  The  formulae  used  in 
1891  were  those  in  common  use  throughout  America.  The  Bordeaux  mixture  was 
diluted  in  the  treatments  for  1892  and  prepared  after  the  manner  first  proposed  by 
Dr.  G.  Patrigeon.f 

The  formulae  are  given  below: 

Ammoniacal  solution  of  copper  carbonate,  formula  used  in  1891. 

Five  ounces  of  cupric  basic  carbonate  (copper  carbonate)  dissolved  in  ammonia 
(3  to  4  pints  of  26  °)  and  added  to  50  gallons  of  water.  Care  was  taken  that  all  the 
carbonate  was  dissolved  in  the  ammonia,  enough  being  added  for  the  solution. 

• 

Ammoniacal  solution  of  copper  carbonate,  formula  used  in  1892. 

Identical  with  the  above  in  strength.  The  carbonate  was  wetted  with  one  pint  of 
water,  previous  to  adding  the  ammonia,  to  facilitate  the  solution. 

Bordeaux  mixture,  formula  used  in  1891. 

Six  pounds  of  cupric  sulphate  (copper  sulphate  or  bluestone)  dissolved  in  12  gal¬ 
lons  of  water.  I  our  pounds  of  stone  lime  slaked  in  a  small  quantity  of  water  and 
made  up  to  3  or  4  gallons  ol  thin  milk.  The  lime  was  added  slowly  to  the  .cupric 
sulphate  and  the  whole  made  up  to  22  gallons. 

Bordeaux  mixture,  formula  used  in  1S92. 

Two  pounds  cupric  sulphate  dissolved  in  15  gallons  of  water.  Two  pounds  Rhode 
Island  stone  lime  slaked  in  small  quantity  of  water  and  made  up  to  5  gallons. 
The  lime  was  added  slowly  to  the  cupric  sulphate,  testing  the  mixture  frequently 
during  the  addition  with  a  few  drops  of  a  concentrated  solution  of  potassium  fer- 
rocyanide  (yellow  prussiate  of  potash)  and  ceasing  the  addition  of  the  lime  when 
no  red  color  was  given  to  the  drops  of  the  ferrocyanide.  For  convenience  this  may 
be  called  a  60-gallon  formula,  as  it  requires  that  amount  of  water  to  contain  as 
much  copper  sulphate  as  the  standard  strength,  viz,  6  pounds. 

*  Bull  No.  3,  Div.  Veg.  Path.,  p.  57. 

t  A  practice  much  in  vogue  among  nurserymen,  but  certainly  not  founded  upon  a 
knowledge  of  the  laws  governing  bud  variation.  The  selection  of  buds  from  indi 
vidual  bearing  trees  of  known  vigor  and  productiveness  is  insisted  upon  by  the  best 
cultivators. 

fPatrigeou,  G.  Revue  Viticole,  <Mour.  d’  Agric.  Pratique,  1890,  t.  I.  54e  anu<5o 
p.  701. 
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Pear  Leaf-blight. 

French  pear  stocks.  Treated  with  Bordeaux  mixture.  (Fairchild.) 
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Pear  Leaf-blight. 

French  pear  stocks.  Untreated.  (Fairchild.) 
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Pear  Leaf-blight. 

French  pear  stocks.  Treated  with  ammoniacal  solution.  (Fairchild.) 
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Quince  Leaf-blight. 

Angers  quince  stocks.  Treated  with  Bordeaux  mixture.  (Fairchild.) 
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Quince  Leaf-blight. 

Angers  quince  stocks.  Untreated.  (Fairchild.) 
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Cherry  Leaf-blight. 

Windsor  buds  on  Mahaleb  stocks.  Treated  with  Bordeaux  mixture.  (Fairchild.) 
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Cherry  Leaf-blight. 

Windsor  buds  on  Mahaleb  stocks.  Untreated.  (Fairchild.) 
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Plum  Leaf-blight. 

Early  Prolific  buds  on  Myrobolan  stocks.  Treated  with  Bordeaux  mixture.  (Fairchild.) 
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Plum  Leaf-blight. 

Early  Prolific  buds  on  Marianna  stocks.  Untreated.  (Fairchild.) 
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>  The  treatments  were  begun  in  1891  about  three  weeks  after  planting,  when  the 
first  leaves  were  nearly  three-fourths  grown.  The  dates  upon  which  the  applications 
weie  made  were  May  21,  June  3,  June  24,  July  9,  July  24,  August  8,  and  August  28. 
As  indicated  above  in  the  plan,  half  of  each  section  was  treated  three  times.  Those 
treated  three  times  were  sprayed  on  the  first  three  dates  mentioned. 

In  1892  the  treatments  were  begun  on  May  26,  when  the  leaves  had  attained  full 
size,  and  the  first  appearance  of  the  disease  was  observed.  The  dates  of  treatment 
are  May  26-27,  June  15-16,  June  23,  July  6-7,  July  21,  and  August  5.  In  order  to 
apply  the  mixture  more  thoroughly  the  spray  was  passed  rapidly  over  the  plants 
and  the  operation  repeated  after  the  first  spraying  had  dried.*  This  method  insured 
as  near  a  complete  coating  of  the  fungicide  as  possible,  and  it  was  found  that  the 
Bordeaux  mixture  of  this  weak  strength  adhered  with  remarkable  tenacity,  being 
plainly  visible  twelve  weeks  after  application. t  Care  was  taken  to  spray  the  under 
side  of  the  leaves  on  the  cherry  and  plum  stocks,  but  pear,  quince,  and  apple 
stocks  were  sprayed  from  above. 

The  treatments  of  1892  were  not  continued  so  late  in  the  season  as  those  of  1891, 
and  the  different  sections  received  respectively  five  and  six  sprayings,  instead  of  three 
and  six  as  in  1891.  Those  receiving  five  sprayings  were  treated  on  the  first  five  dates 
mentioned  above.  The  actual  amount  of  the  fungicides  used  will  be  of  little  value  in 
estimating  the  quantities  that  will  be  necessary  in  treatments  on  a  large  scale,  but 
for  the  convenience  of  other  experimenters  it  may  be  roughly  estimated  to  equal  3£ 
to  4£  gallons  of  solution  per  1,000  one-year-old  stocks  and  proportionately  more 
for  budded  stocks.  By  one-year-old  stocks  is  meant  stocks  previous  to  budding. 

The  spraying  was  done  with  a  W.  &  B.  Douglass  “ Perfection”  knapsack  sprayer, 
which  proved  moderately  satisfactory,  although  a  hand-wheel  machine  would  un¬ 
doubtedly  have  been  better. 


DESCRIPTION  OF  PLATES. t 

XXI.  Fiench  pear  stocks,  planted  in  1891  and  treated  7  times  with  Bor¬ 
deaux  mixture,  full  strength;  left  unbudded  in  the  fall  and 
treated  6  times  with  Bordeaux,  one-tliird  strength,  in  1892. 
These  could  properly  be  called  3-year-old  seedlings.  Situation 
of  stocks,  Row  VIII,  east  end. 

XXII.  French  pear  stocks,  similar  to  those  in  Plate  xxi,  but  without 
treatment  either  iu  1891  or  1892.  Situation  of  stocks,  Row  VI, 
east  end.  Showing  defoliation  caused  by  Entomosporium. 
XXIII.  French  pear  stocks,  similar  to  those  in  Plate  xxi,  but  treated  7 
times  in  1891  and  6  times  in  1892  with  ammoniacal  solution. 
Situation  of  stocks,  Row  VIII,  near  center. 

XXIV.  Angers  quince  stocks,  planted  as  cuttings  iu  1891  and  treated  7 

times  with  Bordeaux  full  strength  the  first  season,  left  un¬ 
budded  in  the  fall,  and  treated  6  times  with  Bordeaux  one- third 
strength  in  1892.  These  could  properly  be  called  3-year-old 
cuttings.  Situation,  Row  V,  near  east  end. 

XXV.  Angers  quince  stocks,  similar  to  those  in  Plate  xxiv,  but  without 

treatment  either  in  1891  or  1892.  Situation,  Row  V,  east  end, 
one  rod  east  of  those  in  Plate  xxiv.  Showing  defoliation  by 
Entomosporium. 

*  Suggested  first  by  N.  A.  Cobb,  Dialogue  concerning  the  manner  in  which  a  poison¬ 
ous  sf)ra,y  does  its  work  in  preventing  or  checking  blight.  <. Agricultural  Gazette 
N.  S.  Wales ,  Vol.  n,  pp.  779-786. 

t  These  double  sprayings  were  made  on  the  first,  fourth,  fifth,  and  sixth  treatments 

only. 

t  All  plates  are  reproduced  from  photographs  taken  8  feet  from  the  stocks  on  Sep¬ 
tember  29  and  October  11. 
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XXVI.  Windsor  “buds,”  on  Mahaleb.  Tlic  Mahaleb  stories  were  treated 
7  times  in  1891  witli  Bordeaux  mixture  and  tlie  “buds”  were 
treated  (3  times  in  1892  with  Bordeaux  one-third  strength.  Sit¬ 
uation,  Row  T,  near  west  end. 

XXVII.  Windsor  “buds.”  on  Mahal eb.  Similar  to  those  in  Plate  xxvi, 
but  untreated  both  in  1891  and  1892.  Situation,  Row  I,  near 
east  end,  showing  defoliation  by  Cylindrosporium. 

XXVIII.  Early  Prolific  “buds,”  on  Myrobolan.  The  Myrobolan  stocks 
were  treated  7  times  in  1891  with  Bordeaux  and  the  “buds” 
were  treated  (5  times  with  Bordeaux  one-third  strength  in  1892. 
Situation,  Row  III,  west  end. 

XXIX.  Early  Prolific  “  buds,”  on  Marianna.  Similar  to  those  in  Plate 
xxviii,  but  untreated  both  in  1891  and  1892.  (The  difference 
of  stocks  upon  which  budding  was  done  made  no  difference 
as  regards  the  leaf-blight;  hence  the  fact  that  the  “buds”  in 
Plate  xxviii  were  on  Myrobolan  stocks  and  in  Plate  xxix 
were  on  Marianna  does  not  affect  the  comparison.)  Situation, 
Row  IV,  east  end. 


EXPERIMENTS  WITH  FUNGICIDES  IN  THE  REMOVAL  OF  LICHENS 

FROM  PEAR  TREES. 

By  M.  B.  Waite. 

(Plates  XXX,  XXXI.) 

While  conducting  experiments  in  the  large  Bartlett  pear  orchard 
near  Scotland,  Ya.,  on  the  James  River,  owned  by  the  Old  Dominion 
Fruit  Company,  the  abundance  of  lichens  on  the  trees  attracted  atten¬ 
tion.  Below  are  given  a  few  notes  on  their  occurrence,  and  some  obser¬ 
vations  on  the  effects  of  Bordeaux  mixture  and  other  fungicides  upon 
them. 

Lichens  are  not  ordinarily  regarded  as  injurious  to  the  trees  on  which 
they  grow.  They  are  epiphytic  rather  than  parasitic,  many  species 
living  on  old  fences  and  rocks,  as  well  as  on  the  bark  of  trees.  Orcli- 
ardists  are  more  apt  to  regard  them  as  injurious  than  botanists,  the 
former  generally  looking  upon  them  as  obnoxious.  The  fact  that  vari¬ 
ous  washes  have  been  recommended  to  be  used  on  fruit  trees  against 
the  lichens  as  well  as  the  insects  they  foster,  is  some  evidence  of  this. 
Scraping  the  bark  of  the  trees  has  also  been  recommended  for  remov¬ 
ing  these  pests. 

Lichens  seem  to  attack  most  severely  trees  which  are  not  in  a  vigor¬ 
ous  condition.  Trees  not  well  fed,  and  weakened  by  leaf-blight  or 
other  fungous  diseases,  foster  them  better  than  healthy  trees  and  no 
doubt  become  still  further  weakened  by  their  load  of  lichens.  The 
question  of  course  arises:  Is  the  tree  made  less  thrifty  by  the  lichens  or 
is  it  infested  witli  lichens  because  it  is  not  thrifty?  At  any  rate  trees 
badly  infested  are  usually  weak  trees,  inferior  to  the  general  average 
of  the  orchard,  and  present  a  very  ragged  appearance.  The  presence 
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of  licliens  on  the  trees  is  certainly  not  desirable  even  if  not  positively 
objectionable. 

It  should  be  noted  that  the  lichens  live  not  only  on  the  rough  exfoli¬ 
ating  bark  of  the  trunk  and  larger  limbs,  but  on  the  smooth  growing- 
bark  of  the  smaller  bi  anches.  In  fact  the  smooth  branches  seem  to  have 
considerably  more  on  them  than  the  old  trunks.  The  fruticose  forms 
are  firmly  attached  to  the  smooth  bark  by  a  small,  expanded,  disk-like 
portion  of  the  tliallus.  The  crustaceous  forms  grow  tightly  appressed 
to  the  bark,  or,  according  to  Tuckerman,*  the  lowest  forms  grow  beneath 
the  outermost  layers  of  the  cells  of  the  bark.  We  see  how  closely  the 
lichen  structure  is  united  to  its  supporting  bark.  If  not  in  actual  con¬ 
tact  it  is  separated  from  the  green,  living  bark  cells  only  by  an  ex¬ 
ceedingly  thin  layer  of  cork  three  or  four  cells  deep  and  not  thicker  than 
tissue  paper.  Furthermore,  many  species  seem  to  be  restricted  to  the 
smooth  bark.  It  seems  highly  probably  then  that  lichens  which  are  in 
such  close  connection  with  the  living  bark  and  are  more  or  less  restricted 
to  it,  take  something  from  the  tree.  Possibly  this  consists  only  of  some 
essential  mineral  matters,  but  perhaps  also  of  elaborated  sap,  and  even 
if  they  take  nothing  from  the  trees  their  presence  may  seriously  inter¬ 
fere  with  the  functions  of  the  bark. 

The  Bartlett  pear  orchard  above  mentioned  lias  been  planted  about 
seventeen  or  eighteen  years.  The  trees  were  headed  low,  and  allowed 
to  grow  as  low,  pyramidal  standards.  Many  of  the  trees  had  their 
branches  completely  fringed  with  lichens  (see  Plate  xxx).  Where 
the  fruticose  and  foliaceous  forms  did  not  cover  the  limbs  the  spaces 
were  filled  with  the  crnstaceous  species.  The  fringe-like  and  foliaceous 
forms  are  more  conspicuous,  but  the  crustaceous  forms  are  probably 
more  injurious. 

I  am  inclined  to  think  that  lichens,  when  abundant,  do  considerable 
injury  to  the  trees,  although  it  is  hard  to  get  any  positive  evidence 
to  bear  out  this  belief.  The  badly  infested  trees  occur  in  this 
orchard  in  patches  of  several  acres  in  extent,  although  almost  any¬ 
where  on  the  200  acres  the  trees  were  found  carrying  more  or  less  of 
the  crustaceous  forms,  if  not  the  larger  growths.  The  crust-like  lichens 
give  to  the  normally  smooth  yellow  bark  a  grayish,  dappled,  or  spotted 
appearance,  noticeable  from  a  distance. 

EXPERIMENTS  WITH  BORDEAUX  MIXTURE. 

I  x 

A  block  10  trees  square,  containing  in  all  about  80  trees,  was 
severely  pruned  back,  the  whole  top  of  each  tree  being  removed,  leav¬ 
ing  only  the  body  and  main  limbs.  This  severe  treatment  and  the 
washing  described  below  were  directed  primarily  against  a  twig  disease, 
which  will  be  reported  on  at  another  time.  The  object  was  to  remove 
the  twigs  and  small  branches  and  then  to  disinfect  the  remaining  parts 
of  the  tree  of  all  fungi,  lichens,  etc. 


^Synopsis  of  Noitli  American  lichens,  p.  vill. 
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At  tlie  suggestion  of  Mr.  Galloway,  Bordeaux  mixture  was  tried  for 
this  purpose,  applied  with  a  whitewash  brush.  This  treatment  was 
entirely  successful  against  the  lichens.  The  strength  used  was  double 
that  of  the  old  formula,  or  6  pounds  of  copper  sulphate  and  4  pounds 
of  lime  in  11  gallons  of  water.  The  mixture  was  applied  to  about  two- 
thirds  of  the  trees  March  10.  A  storm  of  rain  and  snow  freezing  on 
the  trees  stopped  the  work,  but  the  remaining  trees  were  painted  three 
or  four  days  later.  In  using  the  mixture  we  had  some  little  difficulty 
in  wetting  the  lichens  by  means  of  a  brush.  It  was  slower  painting  a 
tree  covered  with  fringe-like  lichens  than  one  with  smooth  bark.  Ten 
minutes  was  found  to  be  a  rather  short  time  to  cover  one  of  these  small 
trees.  Probably  two  minutes  would  suffice  for  thoroughly  wettiug  the 
same  trees  with  a  sprayer,  although  a  more  dilute  mixture  would  have 
to  be  used. 


It  was  evident  at  the  time  of  making  the  applications  that  the  mixture 
was  taking  effect.  A  few  minutes  after  being  wet  with  the  mixture  the 
lichens  assumed  a  greenish,  ochraceous  color,  quite  different  from  their 
normal  grayish  tint.  On  visiting  the  place  again  on  April  8  examina¬ 
tion  showed  that  the  lichens  were  all  dead.  The  fruticose  and  foliaceous 


forms  were  drooping  and  shriveled,  while  all  were  colored  a  yellowish 
or  brownish  tint  (see  Plate  xxxi).  During  the  spring  further  oppor¬ 
tunities  occurred  for  observing  the  effect  of  Bordeaux  mixture  on  lichens, 
while  spraying  trees  in  the  same  orchard  for  leaf-blight  and  other  fun¬ 
gous  diseases.  Por  this  purpose  the  diluted  formula  (6  pounds  of  copper 
sulphate  and  4  pounds  of  lime  in  50  gallons  of  water)  was  used.  Al¬ 
though  no  special  effort  was  made  to  spray  lichens  with  the  mixture,  it 
was  found  that  whenever  thoroughly  wet  with  it  they  were  killed.  The 
weak  Bordeaux  turned  them  yellow  in  the  same  way  as  did  the  strong 
mixture  painted  on  the  trees.  On  the  foliaceous  forms,  whenever  a  few 
tiny  drops  of  the  spray  struck,  the  yellow  spots  resulting  were  plainly 
visible.  Probably  the  best  way  would  be  to  use  the  regular  old  formula 
for  Bordeaux  and  apply  it  with  a  sprayer  when  any  considerable  number 
of  trees  are  to  be  treated,  unless  it  should  be  demonstrated  that  the 
more  dilute  Bordeaux  is  equally  effective. 


EXPERIMENTS  WITH  OTHER  FUNGICIDES. 

The  satisfactory  results  with  Bordeaux  mixture  led  to  the  belief  that 
eau  celeste  might  be  still  more  effective.  This  fungicide  is  more  cor¬ 
rosive  to  the  leaves  of  higher  plants,  and  is  in  solution,  so  that  it  can  be 
absorbed  by  a  lichen.  It  was  also  thought  desirable  to  test  different 
strengths.  For  this  purpose  eau  celeste  was  made  up  according  to  the 
original  formula,  and  dilutions  made  of  part  of  this  by  adding  2, 3,  and  5 
parts  of  water  to  I  part  of  the  mixture.  Fach  strength  of  the  fungicide 
was  sprayed  upon  the  lichen-covered  trunks  of  3  trees  until  the 
lichens  were  wet.  A  branch  of  foliage  on  each  tree  was  also  sprayed  fo: 
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comparison.  At  that  date  the  petals  of  the  pear  trees  were  falling 
and  the  young  leaves  just  expanding. 

One  week  after  the  application  notes  were  taken  as  to  the  effect.  On 
each  tree  foliage  on  the  sprayed  branch  was  injured,  even  where 
the  mixture  was  diluted  5  to  1.  The  injury  consisted  of  small  brown 
specks  occurring  over  the  leaves  and  larger  brown  spots  around  the 
margins  where  the  liquid  had  collected  in  drops.  Besides  this  there 
was  a  general  yellow  appearance  and  arrested  growth.  The  one-sixth 
strength  did  very  nearly  as  much  damage  as  the  full  strength.  The 
lichens  seemed  to  be  harmed  but  little.  The  foliaceous  forms  were  dis¬ 
colored  somewhat  and  were  injured  the  most.  They  were  turned 
slightly  reddish  or  purplish.  The  fruticose  forms  were  not  visibly 
changed.  As  with  the  foliage,  the  results  from  using  different  strengths 
of  the  solution  varied  but  little.  The  full  strength  was  scarcely  more 
effective  than  the  one-sixtli  dilution.  The  strong  solution  turned  the 
foliaceous  forms  a  little  redder  and  scorched  the  leaves  a  little  more, 
the  difference  being  oidy  in  degree.  An  examination  of  the  trees  in 
July  showed  no  decided  further  change  in  the  sprayed  lichens,  and 
altogether  the  effect  of  eau  celeste  was  unsatisfactory  and  indefinite. 
The  injury  to  the  foliage  would  make  no  difference  because  the  treat¬ 
ment  could  be  made  in  winter. 

At  the  time  the  experiments  with  eau  celeste  were  carried  on,  a 
trial  was  made  with  chloride  of  lime,  1  per  cent  solution,  and  bichlo¬ 
ride  of  mercury,  one-tenth  of  1  per  cent  solution.  Both  of  these  solu¬ 
tions  caused  the  foliage  to  become  of  a  sickly  yellow  color,  but  had 
scarcely  any  effect  on  the  lichens.  They  were  turned  a  little  yellow  in 
a  few  places  where  the  solution  settled  in  drops,  but  the  majority 
looked  all  right. 

CHEMICAL  ACTION  OF  BORDEAUX  MIXTURE  ON  LICHENS. 

Bordeaux  mixture  seems  to  have  some  chemical  action  on  the  lichen 
substance.  When  a  drop  of  it  falls  upon  a  dry  lichen  there  is  at 
first  no  visible  action.  In  the  course  of  a  minute  or  two  the  drop, 
which  consists  of  a  clear  liquid  with  the  blue,  flocculent  copper  com¬ 
pound  suspended  in  it,  begins  to  turn  yellowish,  and  the  lichen  beneath 
it  takes  on  the  same  color.  That  the  color  of  the  liquid  was  real  and 
not  due  to  the  lichen  beneath  it  was  proved  by  removing  a  colored  drop 
with  a  small  glass  tube,  in  which  it  still  retained  its  yellow  color.  The 
drop  gradually  becomes  yellow  and  in  course  of  ten  or  fifteen  minutes 
will  disappear,  partly  by  evaporation  and  partly  by  being  absorbed 
by  the  lichen.  The  result  is  a  greenish  yellow  spot,  with  a  few  blue 
grains  of  the  copper  compound  on  the  surface.  It  may  be  that 
there  is  some  substance  in  lichens  that  acts  on  the  blue  precipitate  of 
the  Bordeaux  and  dissolves  a  portion  of  it,  otherwise  how  could  an 
insoluble  compound  penetrate  a  lichen  thallus  and  destroy  it  ?  The 
clear  liquid  separated  from  the  blue  precipitate  had  no  such  effect,  nor 
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did  tlie  lime  alone  without  the  copper,  as  a  trial  demonstrated.  There 
seems  to  be  some  mutual  reaction  between  the  Bordeaux  and  the  lichen 
substance,  probably  the  fungous  part,  since  a  test  with  unicellular  algse 
gave  no  such  results.  This  point  is  worthy  of  further  investigation,  and 
is  of  interest  on  account  of  the  possibility  of  its  throwing  light  on  the 
general  question  of  the  action  on  fungi  of  the  copper  compound  in  Bor¬ 
deaux  mi  x  t  ure  and  in  other  insoluble  copper  preparations.  Microscopi¬ 
cal  examination  of  a  small  portion  of  a  lichen  tliallus  which  had  been 
treated  with  Bordeaux  mixture  and  had  turned  yellowish  and  dried, 
showed  no  marked  changes.  The  chlorophyll,  however,  had  turned  a 
brighter  yellow  color,  and  to  this  is  probably  due  the  general  change 
of  color. 

SUMMARY. 

(1)  Bordeaux  mixture  is  an  effective  remedy  for  lichens  on  pear 
trees. 

(2)  Eau  celeste,  chloride  of  lime,  (1  per  cent  solution)  and  bichloride 
of  mercury,  (one-tenth  of  1  per  cent  solution)  proved  unsatisfactory. 

(3)  There  seems  to  be  a  reaction  between  the  lichens  and  the  Bordeau  x 
mixture  in  which  thefiocculent  precipitate  constituting  the  active  princi¬ 
ple  of  the  latter  is  probably  partially  dissolved  and  absorbed.  As  a 
result  the  lichens  assume  a  yellow  color  and  die. 


DESCRIPTION  OF  PLATES. 

Plate  XXX.  A  Bartlett  pear  tree  near  Scotland,  Va.,  infested  with  lichens.  From 
a  photograph  taken  October  19.  1892. 

XXXI.  Bartlett  pear  tree  in  the  same  orchard  which  had  been  treated  with  Bor¬ 
deaux  mixture,  showing  the  dead  and  shriveled  remains  of  the  lichens. 
From  a  photograph  taken  October  19,  1892. 


NOTES  ON  FOSSIL  FUNGI. 

By  Joseph  F.  James. 

The  enormous  number  of  species  and  individuals  of  living  fungi  pre¬ 
supposes  their  existence  in  the  past.  But  their  evanescent  nature  and 
their  peculiar  structure  render  their  occurrence  in  a  fossil  state  ‘com¬ 
paratively  rare.  There  is  great  difficulty  in  keeping  many  of  them 
with  all  the  care  and  experience  of  botanists,  and  it  is  natural  to 
expect  the  vicissitudes  of  time  will  operate  against  rather  than  in  favor 
of  their  preservation.  During  those  periods  of  geological  time  when 
vegetation  was  mainly  confined  to  the  sea,  we  can  scarcely  expect  to 
find  fungi,  so  that  not  until  the  Devonian  epoch  need  we  look  for  evi¬ 
dences  of  their  presence.  Tbe  Carboniferous  period,  however,  with  its 
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Branches  of  Bartlett  Pear  Tree  Untreated  and  Covered  with  Lichens.  (Waite 
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Bartlett  Pear  Tree  Affected  with  Lichens  after  Treatment  with  Bordeaux 

Mixture.  (Waite.) 
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wonderful  richness  of  vegetation,  might  be  expected  to  produce  a 
greater  or  less  number  of  species.  As  a  matter  of  fact,  however,  they 
have  so  far  been  very  rarely  found  in  this  formation,  and  it  seems  doubt¬ 
ful  whether  some  of  those  that  have  been  described  as  fungi  are  really 
such.  Perhaps  the  preponderance  of  ferns,  lycopods,  and  similar  forms 
may  partly  explain  the  absence  of  parasitic  fungi,  for  we  know  that  these 
plants  in  our  days  are  rarely  attacked  by  them.  The  peculiar  con¬ 
ditions  of  deposition  of  the  coal  also  militate  against  the  preservation 
of  saprophytic  forms.  Experiments  made  by  Lindley  about  1835  to 
ascertain  the  probability  of  plants  being  preserved  in  water  show  that 
of  3  species  of  woody  fungi  only  shapeless  masses  remained  at  the 
end  of  two  years.*  In  Cretaceous  and  Tertiary  times,  when  the 
higher  types  of  dicotyledons  predominated,  parasitic  species  are  more 
likely  to  occur,  and  here  they  are  not  uncommon.  In  the  following 
notes  upon  some  of  the  species  described  as  fungi  aud  occuring  in 
the  older  geological  formations  an  endeavor  has  been  made  to  ascertain 
their  actual  position. 

The  earliest  described  species,  supposed  to  be  a  fungus,  to  which  ref¬ 
erence  has  been  found  was  named  by  Lindley  and  Hutton  in  1831, 
Polyporites  howmanni. f  The  authors  considered  it  doubtful  whether  it 
really  belonged  to  the  vegetable  kingdom,  but  they  compared  it  with 
certain  fungi  having  a  hymenium,  like  Boletus ,  Polyporus ,  etc.  In  1877 
Lesquereuxf  referred  to  the  species  and  discussed  its  nature,  stating 
that  a  specimen  somewhat  similar  had  been  found  in  the  anthra¬ 
cite  Coal  Measures  near  Pottsville,  Pa.  It  did  not,  however,  throw 
any  light  upon  the  true  nature  of  the  fossil.  It  is  compared  to 
certain  shaly  fragments  colored  in  concentric  zones  by  iron,  and  which 
occur  in  the  Tertiary  lignite  of  the  Pocky  Mountains.  Finally,  in  1889 
William  Carrutliers  stated  that  instead  of  its  being  a  fungus  it  had 
been  ascertained  to  be  the  scale  of  a  ganoid  fish.  §  Thus  Polyporites 
howmanni  was  at  last  disposed  of. 

In  1869  Hancock  and  Atthey  published  a  paper  “On  some  curious 
fossil  fungi  from  the  black  shale  of  the  Northumberland  coal  field.’7 1| 
They  stated  that  in  the  interior  of  certain  lenticular  bodies  they 
found  numbers  of  ramifying  tubes.  They  were  not  calcareous,  and 
were  considered  to  be  fungi.  A  comparison  was  made  with  Scle- 
rotium  stipitatum  B.  &  C.,  1862,  and  the  statement  made  Jthat  the  de¬ 
scription  of  that  species  would  fit  one  of  the  fossil  forms  very  well. 
Some  of  the  lenticular  bodies  appear  homogeneous,  but  this  is  consid¬ 
ered  merely  apparent.^  Occasional  oval,  spore-like  bodies  were  found 
in  the  threads,  and  scattered  through  the  substance  of  the  fungus.  In 

*  Fossil  Flora  of  Great  Britain,  by  Lindley  and  Hutton,  Vol.  ill,  1837,  p.  5. 

tLoc.  cit.,  Vol.  i,  p.  185,  pi.  65. 

IProc.  Am.  Phil.  Soc.,  Vol.  xvii,  1877,  p.  173. 

§Proc.  of  the  Geol.  Asso.,  Vol.  xi,  London,  1889,  p.  xxi. 

||  Ann.  &,  Mag.  Nat.  Hist.,  4th  ser.,  Vol.  iv,  1869,  pp.  221-228,  pis.  ix,  x. 

Out  of  126  sections  made,  16  appeared  homogeneous. 

16186— No.  3 — —6 
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some  cases  there  was  an  outer  part  composed  of  two  or  three  layers. 
The  forms  were  referred  to  the  genus  Archagaricon  (p.  226),  with  live 
species,  as  follows:  A.  bulbosum ,  A.  globuliferum ,  A.  radiatum ,  A.  den- 
driticum ,  and  A.  conglomeration.  The  first  (A.  bulbosum)  is  the  only  spe¬ 
cies  illustrated.  It  is  probable  that  these  bodies  are  really  fungoid  in 
tlieir  nature,  but  it  seems  scarcely  justifiable  to  make  so  many  species. 

In  1877  Worthington  G.  Smith  referred  to  this  paper*  and  said 
that  while  one  of  the  figures  might  pass  for  a  species  called  by  himself 
Peronosporites  antiquus ,  u  drawn  by  a  bad  draftsman,  unacquainted  with 
fungi,”  the  descriptions  were  too  indefinite  to  determine  what  the  writers 
really  had  in  mind. 

In  this  same  paper t  Mr.  Smith  described  a  fungus  under  the  name 
mentioned  above.  lie  observed  it  in  the  stem  of  a  species  of  Lepido- 
dendron  from  the  Coal  Measures,  and  described  the  liyplue  as  septate 
and  bearing  oogonia,  which  contained  zoospores.  Further,  he  stated 
that  an  enlargement  of  the  fossil  to  400  diameters  showed  the  oogonia 
to  be  the  same  in  size  and  character  as  similar  structures  belonging  to 
the  potato  fungus.  The  average  number  of  zoospores  in  each  he  said 
was  also  the  same,  namely,  seven  or  eight.  While  these  observations  of 
Mr.  Smith  have  been  criticised  in  many  quarters, :f  it  is  probable  that  the 
body  described  is  a  fungus.  Mr.  Oarrutliers  considers  it  to  be  such, 
without  question.  In  his  “ Diseases  of  Field  and  Garden  Crops,”  pub¬ 
lished  in  1884,  Mr.  Smith  referred  to  the  criticisms  that  had  been  passed 
upon  the  fossil  from  time  to  time,  and  reiterated  his  statement  that  traces 
of  zoospores  are  visible  in  the  oogonia.  In  Massee’s  recent  volume, §  the 
subject  is  again  discussed,  and  the  conclusion  is  that  the  species  is 
perhaps  as  well  placed  in  the  Peronosporece  as  in  the  Sap  ro  leg  niece , 
where  Williamson  thought  it  belonged. 

It  should  be  mentioned  here  that  DeBary  has  questioned  the  ac¬ 
curacy  of  Smith’s  observations  in  regard  to  the  presence  of  oospores 
and  zoospores  in  the  living  Phytophthora  infestans.  Sexual  organs, 
however,  have  been  observed  in  another  species  of  the  genus  (P.  om- 
nivora), ||  and  their  presence  may  yet  be  demonstrated  to  the  satisfac¬ 
tion  of  all  in  P.  infestans.  DeBary  says  that  u  septa  occur  in  the 
mycelium  of  P.  infestans ,  especially  when  old,  but  they  are  always 
isolated  and  very  irregular.”  ]]  The  imperfect  preservation  of  the  fossil 
Peronosporctes  probably  accounts  for  the  conflicting  statements  that 
have  been  made  in  regard  to  it.  It  is,  too,  scarcely  to  be  expected  that 


*  Gard.  Cliron.,  new  ser.,  Vol.  viii,  London,  1877,  p.  499. 
t  A  fossil  Pcronospora  ( Peronosporites  antiquus  W.  Sin.). 

t  By  Murray  in  the  Academy,  Nov.- 17,  1877,  who  denied  the  existence  of  the  zoo¬ 
spores;  and  by  Williamson  in  the  Philosophical  Transactions  of  the  Royal  Society  of 
London  Vol.  clxxii,  p.  299.  The  latter  stated  that  the  relations  of  the  fungus 
were  more  probably  witli  Saprolegnice  than  Peronosporece. 

British  Fungi:  Phycomycotes  and  Ustilagineie,  London,  1891,  pp.  213-216, 

||  Bennett  &  Murray,  Cryptogamic  Botany,  1889,  p.  327. 

H  Jour  Roy.  Agric.  Soc.  England,  Vol.  xii,  London,  1876,  p.  262. 


271 


it  will  ever  be  found  so  excellently  preserved  us  to  settle  positively  its 
true  position  in  classification.  Bennett  and  Murray  state  that u mycele 
and  bodies  which  may  well  be  oogones  are  visible  in  the  preparations” 
of  Mr.  Smith.* 

A  remarkable  paper  on  fossil  plants  by  Prof.  P.  Martin  Duncan,  has 
been  published  in  the  proceedings  of  the  Itoyal  Society  of  Loudon. f 
The  title  is,  “On  some  Thallophytes  parasitic  within  recent  Madre- 
poraria.”  In  the  course  of  the  paper  he  refers  to  the  work  of  other 
writers  on  organisms  in  corals.  The  time  range  of  the  various  par¬ 
asites  is  very  great,  as  corals  from  the  Lower  and  Upper  Silurian  and 
Tertiary  formations  show  their  presence.  In  the  latter  case  even 
the  cell  wall  is  preserved.  Their  vertical  range  in  the  ocean  extends 
from  the  surface  to  a  depth  of  1,095  fathoms,  and  they  can  exist 
under  temperatures  ranging  from  39.7°  to  that  of  the  surface  water. 
The  parasitic  growths  are  observed  by  means  of  thin  transverse  and 
longitudinal  sections.  Age  and  length  of  time  since  the  canals  Avere 
bored  seem  to  have  no  influence  on  them,  for  they  are  just  as  per¬ 
ceptible  in  Tertiary  as  in  recent  corals.  The  usual  appearance  of  the 
canals  is  that  of  long,  dark  lines,  Avith  a  clear  central  space.  The 
lines  may  branch,  but  are  of  the  same  size  in  stem  and  branch.  Swell¬ 
ings  are  frequent  and  granular  masses  often  fill  spaces  in  the  canals. 
Prof.  Duncan  proposes  for  the  parasite  the  name  of  Achlya  penetrans. 
In  regard  to  the  fossil  forms  he  says: 

From  the  results  of  my  examination  of  Upper  Silurian  corals  and  of  Lower  Silurian 
arenaceous  Foraminifera,  it  is  evident  that  a  parasite  closely  resembling  Achlya  pene¬ 
trans  lived  within  them  during  those  remote  ages.  Corresponding  in  shape  with 
the  Silurian  form  of  parasite  are  others  which  are  fossil  within  the  corals  of  later 
aares.  The  main  differences  Ire  tween  the  ancient  and  modern  forms  consist  in  the 
larger  caliber  of  some  of  the  filaments  of  the  first,  their  long,  often  unbrancliing 
course,  and  the  frequent  development  of  Conidia- looking  bodies  within  them,  and 
the  spherical  shape  of  the  spores;  but  it  is  quite  possible  that  these  are  not  dis¬ 
tinctions  which  are  of  specific  value. 

The  modern  coral  parasite  is  evidently  the  descendant,  with  slight,  or  possibly 
no  modification,  of  those  which  have  flourished  during  successive  world-wide 
changes  in  floras  and  external  conditions.  Hence  it  would,  in  all  probability,  have 
had  its  life  cycle  made  complicated,  and  a  metamorphosis  involving  vegetative  and 
mobile  stages  has  been  superadded.  It  is  not  an  assimilator  of  putrescent  or  rotten 
animal  matter,  but  of  the  nitrogenous  and  undecomposed  organic  basis  of  the  coral; 
and  in  this  it  resembles  the  organisms  which  destroy  some  living  diptera  and  other 
aerial  insecta.  Moreover  this  resemblance  in  function  is  possibly  caused  by  continu¬ 
ance  of  individuality ;  and  if  this  be  true,  it  adds  vastly  to  the  difficulty  of  placing  the, 
parasite  in  a  philosophical  scheme  of  classification  (pp.  252-253). 

The  lowly  organization  and  the  simple  structure  of  many  fungi  have 
been  the  possible  cause  of  the  continued  existence  of.  many  of  them 
through  long  periods  of  time.  We  seem  scarcely  prepared,  hotvever, 
to  realize  that  the  forms  existing  as  parasites  Avitliin  corals  of  Silurian 

"  Loc.  cit.,  p.  330. 

t  Abstract  in  No.  171,  Vol.  xxv,  1876,  pp.  17-18;  complete  in  No.  174,  Vol.  xxv,1876, 
pp.  238-257,  pi.  3. 
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age  are  the  same  as  those  now  living  in  inhabitants  of  the  ocean.  Still 
when  we  remember  that  the  fungus  simply  produces  threads  or  fila¬ 
ments  with  the  occasional  addition  of  spores ;  that  the  bathymetrical 
conditions  have  probably  remained  nearly  the  same,  and  that  the  hosts 
alone  have  changed  since  early  geological  time;  and  further  that  the 
fungus  causing  potato  rot  had  at  least  its  representative  in  plants  of 
Carboniferous  age,  it  does  not  seem  so  strange  to  find  long-lived  forms 
under  other  conditions.  If,  however,  the  parasitic  Adilya  penetrans  of 
modern  seas  is  identical  with  the  parasite  of  Silurian  seas,  the  case  is 
without  a  parallel  in  the  organic  world. 

In  1877  Prof.  L.  Lesquereux  published  a  paper  entitled  UA  species 
of  fungus  recently  discovered  in  the  shales  of  the  Darlington  coal  bed 
(Lower  Productive  Coal  Measures  Allegheny  River  series)  at  Cannelton, 
in  Beaver  County,  Pa.1?*  The  name  Rhizomorpha  sigillaricv  is  given  to 
the  specimen,  which  was  found  beneath  the  bark  of  a  species  of  /Sigil- 
laria.  A  figure  of  it  was  sent  to  Dr.  Oasimer  Roumeguere,  of  Toulouse, 
France,  who  concluded  that  it  bore  a  great  resemblance  to  living  exam¬ 
ples  of  Rhizomorpha.  The  figure  given  by  Lesquereux  is  reproduced 
below.  (Fig.  1.) 

The  striking  resemblance  which 
this  figure  had  to  certain  insect 
burrows  under  the  bark  of  trees 
was  pointed  out  by  the  writer  in 
1885  f  and  a  further  examination  ' 
confirms  this  belief  in  its  origin. 
The  genus  Rhizomorpha  is  now  rec¬ 
ognized  as  simply  the  sterile  myce¬ 
lium  of  various  species  of  fungi. 
This  fact  does  not  of  course  mili¬ 
tate  against  the  fossil  being  a  fun- 

Pig.  1. — llhizomorpha  siaillarice.  Lesqx.  .  ,  . ,  , 

gus,  but  it  comparison  be  made  be¬ 
tween  it  and  the  burrows  of  various  living  insects,  the  resemblance  is 
most  marked.  Some  of  these  are  shown  in  the  figures  given  on  the  fol¬ 
lowing  page  (figs.  2  and  3). 

The  burrows,  although  more  or  less  constant  in  form  for  each  indi¬ 
vidual  species,  present  great  variations.  With  a  sufficiently  large 
series  of  examples  it  might  be  possible  to  find  some  presenting  a  greater 
resemblance  to  the  fossil,  but  the  general  aspect  of  the  modern  insect 
mines  is  sufficient  to  induce  the  belief  that  the  supposed  fossil  is  not  a 
fungus  but  an  insect  burrow.  This  tact  is  rendered  the  more  probable 
when  it  is  remembered  that  remains  of  insects  are  found  in  the  same 
beds  as  those  containing  the  fossil  Rhizomorpha. 


*  Proc.  Am.  Phil.  Soc.,  Pliila.,  Vol.  xvn,  1887,  pp.  173-175. 

+  Remarks  on  a  supposed  fossil  fungus  from  the  Coal  Measures,  Jour.  Cju.  Soc,  Nat. 
Hist.,  Vol.  via,  1885,  pp.  157-159. 
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Another  fossil  described  as  a  fungus  was  later  on  shown  not  to  be 
such.  It  was  originally  named  by  Goeppert  Gyromyces  ammonius.  It 


Fig.  2.— Larval  burrow  of  Bostryclms  typographus.  Nat.  size.  (After  Hess.) 

was  found  in  Saxony  under  the  bark  of  certain  coal  plants  and  subse¬ 
quently  in  rocks  of  Carboniferous  age  in  North  America.  It  has  been 
shown  by  Dawson  to  be  really  the  spiral  tube  of  an  annelid,  and  was 


Fig.  3. — Burrow  of  Carphoborus  bifurcus.  Nat.  size.  (After  Packard.) 

named  by  him  Spirorbis  carbonarius.  Lesquereux  also  considered  the 
fossil  to  belong  to  the  animal  kingdom  and  figured  it  as  such  in. volume 
2  of  the  Geological  Survey  of  Illinois,  18GG  (p.  462,  pi.  38,  fig.  6). 
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DESCRIPTIONS  OF  SOME  NEW  SPECIES  OF  FUNGI. 

By  J.  B.  Ellis. 

Pod  axon  mexicanum  n.  sp. — On  the  ground  in  a  garden,  near  the 
bay,  at  Ajia  Bampo,  Sonora,  Mexico,  November,  1890.  (Dr.  Edward 
Palmer.)  Whole  plant,  4-8cm  high.  Stipe  about  lcm  thick  at  the  base, 
tapering  above  and  running  through  to  the  vertex  of  the  peridium; 
subbulbous,  hollow,  the  cavity  at  first  filled  with  silky  fibers.  Flesh 
white,  except  at  the  point  where  it  enters  the  peridium,  where  it  is  of 
a  bright  orange  color  (within).  Peridium  ovate,  2-3Jcm  high,  2-3em 
wide,  thin,  white,  and  like  the  stipe  clothed  with  broad,  yellowish, 
appressed  scales,  attached  to  the  stipe  below  at  first,  then  separating, 
with  the  margin  laterate-sublobate.  Capillitium  attached  to  the  stipe 
or  to  the  inner  surface  of  the  peridium,  consisting  of  branching,  yel¬ 
lowish  threads  3-8//  in  diameter,  with  abundant  yellowish  olive  globose 
or  ovate,  8-12 //  spores,  with  some  larger  (12-15//)  ones  intermixed. 

Uromyces  RHYNCOSPORyE  n.  sp. — On  Rhyncospora  glomerata . 
Pennsville,  Salem  County,  N.  J.,  October,  1881.  (A.  Commons.)  I  and 

II  not  seen,  (m.)  Sori  liypopliyllous,  scattered  or  aggregated  and  sub- 
confluent,  orbicular  or  subelongated,  J- lmm  in  diameter,  black,  naked, 
and  loosely  embraced  by  the  margin  of  the  ruptured  epidermis.  Teleu- 
tospores  clavate,  20-25  by  8-12//,  strongly  thickened  and  darker  colored 
at  the  apex,  which  is  generally  at  first  prolonged  into  a  beak  10-  12/i 
long,  making  the  spore  lanceolate ;  sometimes  this  beak  is  permanent, 
but  oftener  the  spore  becomes  obtuse  or  even  squarely  or  obliquely 
truncate.  Pedicels  20-25/*  long,  subequal  or  slightly  thickened  at  the 
base,  hyaline  or  yellowish.  This  species  is  different  from  Uromyces 
caricis  Peck.  [Which  has  been  shown  by  Dietel,  in  Hedwigia ,  vol. 
28,  i>.  22,  to  be  the  uredo  of  Puccinia  caricis- strictce  Dietel. — Ed.] 

Puccini  a  microica  n.  sp. — On  Sanicula (?).  Garrett  Park,  Md., 
May,  1890.  (E.  A.  South  worth.)  iEeidia  hypophyllous,  crowded  on 

slightly  thickened  suborbicular  spots  l|-2ram  across,  papilliform  and 
closed  at  first,  then  open,  shallow,  cup-shaped,  Jmm  in  diameter,  with 
a  narrow  granular-stellate,  evanescent  border.  Spores  orange,  sub- 
globose  15-22//,  or  more  or  less  irregular.  Uredospores  in  the  same 
sori  with  the  teleutospores,  not  abundant,  subglobose,  pale,  faintly 
aeuleolate,  18-22//  in  diameter.  Teleutospores  in  minute  sphseriiform 
sori  mixed  with  the  secidia,  about  in  diameter,  at  first  covered  by 
the  epidermis,  then  naked  above  and  dark  brown,  mostly  biconical 
(some  of  them  oblong  or  elliptical).  Slightly  constricted,  pale  brown, 
with  a  small,  prominent  hyaline,  central  or  oblique  papilla  at  the  apex, 
25-45  by  14-20//,  with  very  short  pedicels.  Epispore  smooth. 

Puccinia  montanensis  n.  sp. — On  Elymus  condensatus.  Helena, 
Mont.,  July,  1891.  (Pev.  F.  D.  Kelsey).  I  and  II  not  seen.  (ill.) 
Sori  mostly  linear,  lying  between  the  nerves  of  the  leaf  and  often  con- 
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fluent  for  lcm  or  more  long,  so  very  abundant  as  to  blacken  the  leaf, 
hypopliyllous,  black,  at  first  covered  by  the  epidermis,  but  soon  bare, 
not  prominent.  Teleutospores  ovate  or  elliptical,  25-50  by  15-22//,  sessile 
or  nearly  so,  moderately  constricted  at  the  septum,  apex  rounded  or 
flattened,  sometimes  obliquely  flattened,  strongly  thickened,  but  not 
papillate,  darker  colored  and  mostly  shorter  and  broader  than  in 
P.  rubigo-vera.  The  sori  are  mostly  surrounded  by  parapliyses.  The 
habit  also  is  different. 

Puccinia  subcoleapsa  n.  sp.—Ow  leaves  and  stems  of  some  plant 
of  the  order  Asclcpiadacccc ,  collected  in  South  America  by  Thomas  H. 
Morong.  (Communicated  by  Mrs.  E.  G.  Britton.)  (hi.)  Sori  amphigen- 
ous,  hemispherical,  chestnut- colored,  in  diameter,  thickly  and 

quite  evenly  scattered  over  the  leaves  and  stems.  Teleutospores  ovate, 
elliptical  or  subglobose,  18-22  by  12-15//,  slightly  constricted  in  the  mid¬ 
dle, -pale  brown.  Epispore  thin  and  smooth,  often  collapsing  at  the 
apex  and  sometimes  also  at  the  base,  causing  the  two  cells  to  appear  as 
if  pressed  together  and  giving  the  spore  a  subcubical  shape.  Pedicels 
slender,  about  GO-75//  long,  attenuated  below  and  hyaline,  slightly 
colored  above.  Some  of  the  spores  are  without  septa.  Differs  from 
P.  heterospora  B.  &  C.  in  habit  and  in  its  thin-walled,  after  collapsed 
teleutospores. 

Uredo  eriocom^e  7i.  sp. — On  leaves  of  Eriocoma  cccspitosa.  Mohave 
Desert,  Kern  County,  Cal.,  May,  1892.  (D.  W.  Coquillett.)  Sorihypo- 

phyllous,  oblong,  l-4,mn  long,  pulvinate,  soon  naked,  dark  chestnut 
color.  Uredospores  globose,  20-25//  in  diameter,  or  ovate  22-30  by  20- 
25//,  hyaline  at  first,  soon  becoming  chestnut  brown.  Epispore  thick, 
nearly  equally  so  all  round,  short  tubercular-spinulose;  pedicels  short, 
equal,  hyaline.  Differs  from  U.  boutelouce  Arthur  in  the  absence  of 
any  spots,  the  larger  sori,  and  equally  thickened  epispore. 

Uredo  similis  n.  sp. — On  leaves  of  Lyciurn  vulgare.  Brookfield, 
Ind.,  November,  1890.  (E.  M.  Pisher,  No.  417.)  Sori  ampliigenous, 

orbicular,  Jmm  in  diameter,  yellow,  becoming  pale  brown,  scattered, 
flattened,  not  on  spots.  Spores  obovate,  22-35  by  15-20//,  rounded  and 
slightly  thickened  and  aculeate  above,  narrowed  and  smooth  below, 
hyaline,  becoming  yellow.  Pedicels  very  short.  Differs  from  the  Uredo 
of  Puccinia  lycii  Kalcli.  in  the  absence  of  any  spots  and  in  its  larger, 
obovate  spores.  P.  afra  Winter  has  uredospores  aculeate  above  and 
smooth  below,  but  oblong  and  larger.  P.  tumidipes  Pk.  also  has  larger 
uredospores  aculeate  at  both  ends.  Possibly  our  Uredo  may  prove  to 
belong  to  Puccinia  globosipes  Pk.,  of  which  the  uredoform  is  as  yet 
unknown. 

Tilletia  rugispora  n.  sp. — In  ovaries  of  Paspalum  plicatulum. 
College  Station,  Brazos  County,  Tex.,  1889.  (T.  L.  Brunk.)  Mass  of 

spores  snuff-gray,  filling  the  ovaries.  Spores  globose,  rather  pale 
brown,  15-22//  in  diameter,  tuberculose  reticulate,  the  reticulations 
about  1  p  high  and  14 u  broad.  The  affected  ovaries  are  scarcely  changed 
in  outward  appearance. 
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Astern i A  radians  n.  sp. — On  living  leaves  of  Capparis  cynophal- 
lophora.  Florida,  1891.  (No.  256,  Simpson’s  collection.)  Peritliecia 
hemispherical,  black,  rough,  with  a  black,  shiny,  compressed  or  sub- 
pyramidal  ostiolum,  finally  collapsing  slightly  above;  about  in  di¬ 
ameter;  hemispherical;  densely  crowded  and  radiately  arranged  in 
orbicular  patches  3-4mm  in  diameter  on  the  upper  side  of  the  leaf.  Asci 
'  elliptical,  briefiy  stipitate,  35  by  20//,  distinctly  paraphysate,  paraphyses 
slightly  thickened  at  the  apex.  Sporidia  8  in  an  ascus,  ovate,  12-15 
by  5-5^//,  uniseptate,  slightly  constricted  at  the  septum,  yellowish 
hyaline,  becoming  brown. 

Acantiiostigma  eraxtni  n.  sp. — On  leaves  of  living  Fraxinus 
americana.  Near  Washington,  D.  0.,  August,  1889.  (M.  B.  Waite.) 

Peritliecia  epiphyllous,  scattered,  superficial,  black,  sub-hemispherical, 
about  150 //  in  diameter,  of  parenchymatous  texture  (astomous?),  covered 
with  short,  black,  scattering,  spreading  bristles  30-40  by  4//.  A  sci  sub- 
ovate,  about  35  by  15//,  short-stipitate  4  (-8)  ?  spored.  Sporidia  (as  far  as 
seen )  4  in  an  ascus,  clavate,  3-4-septate,  25-30  by  4-5 //,  deeply  constricted 
at  the  septa,  yellowish  or  greenish  hyaline.  The  upper  cell  of  the 
sporidium  is  elliptical  and  broader  and  shorter  than  those  below.  The 
leaf  is  mottled  with  reddish  brown  spots  and  the  peritliecia  are  scat¬ 
tered  alike  over  these  spots  and  over  the  green  parts  of  the  leaf. 

Coniotiiyrium  MusoicoLUM  n.  sp. — On  capsules  of  Polytrichum. 
Carlin, Ya.,  August,  1892.  Perithecia lenticular,  membranaceous, black, 
astomous,  75-90//  in  diameter,  covered  by  the  thin  epidermis,  through 
which  it  is  distinctly  visible.  Sporules  globose,  yellow  brown,  8-10//. 
This  resembles  outwardly  Stayonospora  rauii  Ell.  on  the  same  host, 
but  the  sporules  are  very  different. 

Stagonospora  baccharidis  n.  sp. — On  living  leaves  of  Baccharis. 
Virginia  Beach,  Ya.,  under  pine  trees,  May  28,  1891.  ( W.  T.  Swingle.) 

Epiphyllous.  Perithecia  superficial  or  nearly  so,  hemispherical,  110- 
120//  in  diameter,  broadly  perforated  above,  black,  of  tolerably  coarse 
cellular  texture.  Conidia  broad-fusoid,  yellowish  hyaline,  2-septate, 
nearly  straight,  25-30  by  6-7//,  arising  directly  from  the  cells  of  the  pro- 
ligenous  layer,  with  no  perceptible  basidia. 

Septoria  ampelopsidis  n.  sp. — On  leaves  of  Ampdopsis  quinque- 
folia.  Oregon,  Ill.,  September  14,  18S9.  (M.  B.  Waite.)  Spots  numer¬ 
ous,  angular  or  otherwise  irregular,  limited  by  the  veirdets  of  the  leaf, 
subconfiuent,  greenish  at  first,  becoming  dark  brown,  occupying  the 
greater  part  of  the  leaf,  which  becomes  mottled  with  yellow.  Perithe¬ 
cia  buried  in  the  parenchyma  of  the  leaf,  but  prominent  on  both  sur¬ 
faces,  subglobose,  80-100 //  i  n  diameter,  perforated.  Sporules  vermiform 
or  clavate-cylindrical,  hyaline,  30-50  by  3-3 J//,  4-8- septate.  This  ap¬ 
proaches  Cylindrosporium  on  account  of  the  imperfectly  developed 
perithecia. 

Septoria  miorospora  n.  sp.— On  leaves  of  Asprclla  hysirix.  Craw- 
fordsville,  Ind.,  August,  1890.  (E.  M.  Fisher,  No.  101.)  Perithecia 
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innate,  small,  about  30//  in  diameter,  visible  on  both  sides  of  the  leaf, 
but  more  prominent  and  mostly  opening  on  the  upper  side,  pale,  seated 
on  rusty  yellowish,  or  reddish  brown,  elongated,  narrow,  subcontinent 
spots.  Sporules  cylindrical,  continuous,  6-12  by  1-1^//.  The  leaves 
finally  become  rusty  brown  and  dead,  especially  at  the  points. 

Sept  or  i  A  leucostoma  n.  sp. — On  living  leaves  of  Fraxinus  ameri- 
cana.  Urmeyville,  lud.,  August,  1890.  (E.  M.  Fisher,  No.  136.)  Spots 
reddish  brown,  irregular  in  shape,  1J-JCU1  in  diameter,  or  by  continence 
occupying  a  large  part  of  the  leaf,  surrounded  by  a  yellow,  shaded 
border  about  the  same  on  both  sides  of  the  leaf.  Peritliecia  scattered 
on  the  spots,  large,  200-230//  in  diameter,  lenticular,  amphigenous, 
but  more  prominent  on  the  upper  side  of  the  leaf,  pierced  with  a  large, 
round,  white  margined  opening  above.  Sporidia  fusoid,  mostly  strongly 
curved, nucleate,  becoming  about  3-pseudoseptate,  20-30  by  2.J //.  Seem s 
to  differ  from  8.  elceospora  Sacc.  in  its  much  larger  peritliecia  and 
strongly  curved  sporidia. 

Septorta  pimpinellje  n.  sp. — On  leaves  of  Pimpinella  integerrima. 
Winona,  Minn.,  August,  1888.  (J.  M.  Holziuger.)  Peritliecia  amphig¬ 

enous,  scattered,  not  on  any  spots,  erumpent,  120-130//  in  diameter. 
Sporules  short  (15-20//), curved,  continuous,  hyaline,  about  1J//  thick 
at  the  broader  end,  resembling  the  sporules  of  a  Phlyctcena.  Some  of 
the  peritliecia  contain  short,  oblong  fusoid  2-nucleate  sporules  6-9  by 
2J//,  hyaline  ( Phyllosticta  sp.).  The  Septoria  has  the  sporules  shorter 
than  in  any  of  the  other  described  species  on  Umbelliferce. 

Septoria  rumicis  n.  sp. — On  leaves  of  Bumex  sp.  Winona,  Minn., 
August,  1888  (J.  M.  Holziuger),  and  Champaign,  Ill.,  September, 
1889.  (M.  B.  Waite.)  Spots  amphigenous,  grayish  brown,  becoming 

rusty  brown  and  paler  in  the  center,  with  a  narrow,  slightly  raised 
border  surrounded  by  a  dark-shaded  border  while  the  leaf  is  fresh, 
3— 4mm  in  diameter.  Peritliecia  punctiform,  brown,  scarcely  visible, 
buried  in  the  substance  of  the  leaf  with  only  the  minute  apex  showing, 
most  distinct  on  the  lower  surface  of  the  leaf,  but  also  visible  above. 
Sporules  cylindrical,  curved,  obtuse,  continuous,  faintly  nucleate,  sub¬ 
equal,  15-25  by  1J-2//. 

Phlyct^na  andersont  n.  sp. — On  dead  slims  of  Arabis  holboellii 
and  Draba  sp.  Sand  Coulee,  Cascade  County,  Mont.,  July,  1888.  (F. 

W.  Anderson.)  Peritliecia  gregarious  on  pale  spots,  subcuticular, 
conic- globose,  at  length  collapsing,  raising  the  epidermis  into  little 
black  pustules,  having  the  aspect  of  a  Sphcerella.  Sporules  fusoid 
arcuate  hyaline,  acute  at  each  end,  continuous,  12-15  by  2i//.  Some 
of  the  pale  spots  on  which  the  peritliecia  are  seated  are  tinged  with 
rose  color. 

Cylindrosporium  staciiydis  n.  sp. — On  Stachys  palustris.  Cham¬ 
paign,  Ill.,  September,  1888.  (M.  B.  Waite.)  Spots  amphigenous,  small 
(1— 2mm)  rusty  brown,  becoming  nearly  black,  with  a  whitish  center,  sub- 
augular  and  tolerably  well  defined.  Acervuli  small,  innate,  slightly 


278 


prominent  on  tlie  lower  surface  of  tlie  leaf.  Oonidia  filiform,  mostly 
curved,  a  little  thicker  at  one  end,  subobtuse,  hyaline,  multinucleate,  be¬ 
coming  multiseptate,  35-50  by  2//,  erumpent  below.and  whitening  the 
surface  of  the  spots.  This  differs  from  the  specimen  of  tSeptoria  staehydis 
Rob.  in  Desm.,  Plantes  Crypt.,  1712,  in  its  smaller,  darker,  more  de¬ 
finitely  limited  spots,  and  its  thicker,  multinucleate  conidia. 

Stilbospora  varneyana  n .  sp. — On  dead  twigs.  Grounds  of  the 
Department  of  Agriculture,  Washington,  D.  0.,  September,  1891. 
(Collected  byF.  W.  Anderson,  communicated  by  May  Varney.)  Acervu- 
li  subcutaneous,  subtuberculi form-prominent,  conidia  oblong-elliptical, 
3-septate,  not  constricted,  hyaline  at  first,  soon  becoming  dark  brown 
and  opaque,  except  the  terminal  cells,  which  are  small  and  remain  sub- 
hyaline,  15-25  by  12-14//.  Differs  from  8.  angustata  Pers.  in  its  smaller 
conidia,  with  the  end  cells  hyaline. 

Tuberculina  solanicola  n.  sp.— On  fruit  of  eggplant.  Fla.  (C. 
E.  Smith.)  Acervuli  erumpent,  tuberculiform,  Jrani  in  diameter,  at 
first  pale,  becoming  darker  when  dry,  gregarious  on  pallid  spots,  lc,u 
in  diameter,  or  by  confluence  more.  Basidia  12-15  by  2-24//,  guttulate, 
hyaline,  attenuated  and  slightly  curved  above.  Conidia  elliptical, 
2-nucleate,  hyaline,  5-7  by  2^-3//.  Differs  from  the  other  species  of  this 
genus  in  not  being  (so  far  as  yet  known)  associated  with  any  Uredinous 
fungus. 


FUNGI  DESCRIBED  IN  RECENT  REPORTS  OF  THE  CONNECTICUT 

EXPERIMENT  STATION. 

By  Roland  Thaxter. 

In  the  reports  of  the  Connecticut  Station  for  1889-?91  the  writer  had 
occasion  to  publish  descriptions  of  certain  new  species  of  fungi  which 
it  seems  desirable  to  duplicate  in  a  form  more  permanent  and  readily 
accessible  than  that  afforded  by  the  somewhat  evanescent  Experiment 
Station  literature,  and  through  the  courtesy  of  the  editor  of  the 
Journal  the  descriptions  in  question  are  appended,  with  a  few 
additional  notes. 

Urocystis  HYroxYis  Thaxter. 

Ann.  Rep’t.  Conn.  Agr.  Exp.  Sta.  in  descr.  of  PI.  iq  following  p.  153:  PI.  it,  Figs. 

12-14,  New  Haven,  April,  1890.  Ellis  N.  A.  F.,  Cent,  xxviq  No.  2G88.  Sacc. 

Syll.,  Yol.  ix,  p.  290.  Pazsclilte,  Hedwigia,  1892,  p.  94. 

Spore  masses  black,  in  flowers  (filling  ovary),  pedicels,  and  peduncles  (only  near 
summit).  Spore  balls  very  irregular  in  size  and  shape,  roundish  or  long  oblong,  the 
largest  50-60  by  50, u,  the  smallest  about  25  by  25//.  Resting  spores  brown,  spheri¬ 
cal  or  somewhat  polygonal  from  pressure,  one  to  ten,  rarely  14  to  15  in  number, 
13-15//.  Pseudosporcs  numerous,  and  when  the  resting  sporo  is  single  about  8  to 
10  in  number,  somewhat  flattened,  variable,  8-15//  in  diameter.  On  Uypoxijs  erecta 
L.  June-Aug.,  Westville,  Conn. 
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This  species  occurred  abundantly  in  a  single  locality  near  New 
Haven,  but  lias  not  been  found  elsewhere  in  this  country.  Specimens 
from  Brazil,  however,  which  seem  to  be  identical  with  the  Connecticut 
form,  have  since  been  received  from  Dr.  Otto  Pazschke.  Since  the 
writer’s  original  spelling*  of  the  specific  name  (hypoxys)  has  been  set 
aside  in  favor  of  hypoxydis  by  Saccardo  and  others  who  have  had  occa¬ 
sion  to  mention  it,  some  pains  have  been  taken  to  ascertain  from  class¬ 
ical  authorities,  both  at  New  Haven  and  at  Cambridge,  exactly  what  the 
spelling  of  such  a  genitive  should  be.  Although  the  authorities  i n  ques¬ 
tion  were  unanimous  in  asserting  that  liypoxydis  (or  hypoxidis)  was  abso¬ 
lutely  incorrect'  the  unanimity  in  regard  to  what  spelling  is  really  cor¬ 
rect  was  not  so  striking.  The  general  opinion  seems  to  prevail,  how¬ 
ever,  that  such  a  genitive,  had  it  been  used,  would  have  had  the  termi¬ 
nation  yiSj  and  hypoxyis  may  therefore  be  safely  employed  to  designate 
the  present  form. 

PiiYToriiTHORA.  phaseoli  Thaxtcr. 

Bot.  Gazette,  Vol.  xiv,  1889,  p.  273;  Ann.  Rep’t.  Conn.  Agr.  Exp.  Sta.,  1889,  p. 

167,  PI.  in,  figs.  29-37;  Seymour  &  Earle  Econ.  Fungi.  No.  9.  Ellis  N.  A.  F. , 

Cent,  xxviii,  No.  2707. 

Mycelial  liyplue  branched,  rarely  penetrating  the  cells  of  the  host  by  irregular 
haustoria.  Conidiopliores  slightly  swollen  at  their  point  of  exit  through  the  stomata, 
arising  singly  or  two  to  several  in  a  cluster;  simple  or  once  dichotoiuously  branched, 
and  once  to  several  times  successively  inllated  below  their  apices.  Conidia  oval  or 
elliptical,  with  truncate  base  and  papillate  apex;  35-50  by  20-24//.  Germination  by 
zoospores,  usually  fifteen  in  number,  or  rarely  by  a  simple  liypha  of  germination. 
Oospores  unknown.  On  pods,  stems,  and  leaves  of  the  Lima  bean  ( Phaseolus  liinatus). 
Sept,  and  Oct.,  New  Haven,  Conn., 

Although  so  common  about  New  Haven  this  species  has  not,  so  far 
as  the  writer  is  aware,  been  observed  in  any  other  locality.  Whether 
it  is  an  introduced  exotic  or  is  a  native  form  which  may  yet  be  found 
on  some  native  leguminous  plant,  is  uncertain;  yet  its  introduction  at 
New  Haven  may  possibly  be  traced  to  the  fact  that  a  gentleman  resi¬ 
dent  there,  in  whose  garden  the  fungus  was  abundant,  received  a 
package  of  Lima  beans  directly  from  South  America  some  years  since, 
which,  when  planted,  may  have  originated  the  epidemic  which  all  the 
gardeners  whom  the  writer  questioned  concerning  it,  agreed  to  be  of 
comparatively  recent  origin.  The  species  is  mentioned  by  Fischer  in 
his  Phycomycetes  (Eabh.  Kryptog amenfl .  Yol.  i.  part  4,  p.  415)  as  an 
“ungenau  bekannte  Art;”  why  “ungenau”  is  hardly  evident  from  the 
references  above  quoted. 

Gymnosporangium  nidus-avis  Thaxter. 

Bull.  No.  107,  Conn.  Agr.  Exp.  Sta.,  p.  6 ;  also  Aim.  Rep’t  of  same  for  1891,  p.  164.  Sey¬ 
mour  &  Earle,  Economic  Fungi,  Nos.  239  &  240. 

Sporiferous  masses  wlien  young,  cushion -like,  irregularly  globose  or  oval,  small 
and  distinct  or  elongate  and  confluent  according  to  the  habitat;  rich  red  brown; 
when  mature  indefinitely  expanded  by  moisture,  orange-colored.  Teleutospores 
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two-celled,  irregular  in  shape,  broadly  ovate  to  subelliptical  or  fusiform,  bluntly 
rounded  or  slightly  tapering  toward  the  apex,  symmetrical  or  often  slightly  bent. 
Average  dimensions  55  by  25//.  Promycelia  several,  not  uncommonly  proceeding 
from  either  extremity.  Pedicels  when  young  often  more  or  less  inflated  below  the 
spore.  Mycelium  perennial  in  leaves,  branches,  or  trunks  of  Juniper  us  virginiana, 
very  commonly  inducing  a  “  bird’s-nest  ”  distortion. 

lloestelia  stage. — Spermogonia  yellowish  orange,  preceding  the  aecidia  by  about  ten 
days.  iEcidia  liypopliyllous  or  more  commonly  on  petioles  and  young  shoots,  and 
especially  on  young  fruit,  densely  clustered,  brown,  at  first  subulate,  then  fimbriate; 
the  peridia  splitting  to  the  base,  with  its  divisions  slightly  divergent.  Peridial  cells 
rather  slender,  the  ridges  somewhat  prominent,  sublabyrinthiform,  horizontal  or  be¬ 
coming  inwardly  oblique  towards  the  extremities.  Average  measurements  (towards 
the  apex  of  the  peridia)  7  by  18//.  JEcidiospores  smooth,  spherical  or  irregularly 
oval  to  oblong;  average  diameter  25//. 

Mycelium  annual  in  the  leaves  of  Cydonia  (quince)  and  in  leaves,  stems,  and  fruit 
of  Amelancliier  canadensis  (service  berry)  in  June. 

Oospora  scabies  Thaxtcr. 

Ann.  Rep’t.  Conu.  Agr.  Exp.  Sta.,  1891,  p.  159. 


Vegetative  hyplise  hyaline  or  brownish  from  the  general  discoloration  of  the  sub¬ 
stratum,  .4-.0//,  rarely  as  much  as  1//  in  diameter,  curving  irregularly,  septate  or  pseu- 
doseptate,  branching.  Aerial  hyplne  at  first  white,  then  grayish,  evanescent,  break¬ 
ing  up  into  bacteria-like  segments  after  producing  terminal  spirillum-like  “  spores” 
by  the  coiling  of  their  free  extremities.  Forming  a  firm,  lichenoid  pellicle  on 
nutrient  jelly,  and  usually  when  growing  in  contact  with  the  air  producing  a  deep 
black-brown  discoloration  ol  the  substratum.  Producing  the  disease  known  as 
“Scab”  on  potato  tubers  and  a  similar  affection  of  beet  roots. 


The  measurements  of  the  hyplne  of  this  form  given  in  the  original 
description  (.6-1//)  are  somewhat  larger  than  they  should  be,  hyplne  1// 
in  diameter  being  very  rarely  seen  and  the  average  diameter  being 
usually  less  than  .6/v.  The  spiral  forms  are  most  readily  seen  in  the 
grayish  film  developed  naturally  on  the  scab  spots,  though  they  are  ob¬ 
tained  without  difficulty  from  the  aerial  hyplne  on  hard  agar  cultures. 
The  writer  has  seen  no  published  account  of  further  European  obser¬ 
vations  upon  the  disease,  and  such  accounts  are  to  be  awaited  with  in¬ 
terest.  Sauvageau,*  however,  has  apparently  obtained  the  scab  fungus 
accidentally  from  water,  and  described  it  as  Oospora  metchnikowi  n.  s. 
Although  this  writer  does  not  mention  the  spiral  “spores”  the  form 
corresponds  so  closely  to  the  present  species,  both  in  structure  and  in 
its  effects  upon  the  substratum,  that  the  identity  of  the  two  seems 
more  than  probable. 


*  Ann.  d.  Plnst.  Pasteur,  t.  vi,  p.  242. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  PUCCINIA  AND  UROMYCES. 

By  S.  M.  Tracy. 

Puccinia  aristidvE  n.  sp. — (n,  hi).  Purely  amphigenous,  usually 
on  the  inside  of  the  sheath.  Sori  oval  to  narrowly  elliptical,  sometimes 
confluent,  ruptured  epidermis  prominent.  Uredospores  brownish  yel¬ 
low,  subglobose  or  oval,  epispore  thick,  minutely  tuberculate,  23-27  by 
23-32 //.  Teleutospores  light  brown,  broadly  oval,  slightly  constricted, 
epispore  smooth,  thickened  at  the  apex,  25-28  by  40-45//.  Pedicel 
slightly  tinted,  tapering,  about  twice  the  length  of  the  spore.  On 
Aristidapungens ;  herb.  A.  Regel ,  Turkestan,  1887. 

Puccinia  pallida  n.  sp. — (hi).  Hypophyllous.  Sori  small,  dark, 
scattered.  Teleutospores  light-colored,  clavate,  constricted,  apex  very 
much  thickened  and  rounded,  or  somewhat  pointed,  12-14  by  42-52//. 
Pedicel  very  short,  almost  wanting.  On  Osmorrhiza.  Platteville,  Wis., 
October,  1887. 

Puccinia  redfieldiai;  n.  sp. — (111).  Sori  oval,  sometimes  becom¬ 
ing  linear  by  confluence,  black.  Teleutospores  dark  brown,  broadly 
elliptical  or  oval,  constricted,  epispore  smooth,  thickened  at  the  apex, 
23-26  by  40-45//.  Pedicel  tinted,  rather  large,  twice  to  three  times  the 
length  of  the  spore.  On  Redfieldia  jllexuosa.  Dr.  George  V asey,  Kansas, 
1889. 

IJromyces  ANDROPOGrONiS  7t.  sp. — (n,  hi).  Hypophyllous.  Sori  oval 
or  oblong,  sometimes  confluent.  Uredospores  light  colored,  subglobose, 
sharply  echinulate,  15-17  by  16-19//.  Teleutospores  dark  brown,  broadly 
oval,  apex  obtuse,  rounded,  strongly  thickened,  14-16  by  24-28//. 
Pedicel  somewhat  tinted,  twice  the  length  of  the  spore.  On  Andropogon 
virginicus.  Stark ville,  Miss  ,  October,  1891. 

Uromyces  eraorostldis  7i.  sp. — (ii,  hi).  Amphigenous.  Sori 
minute,  scattered,  long,  covered  with  the  epidermis.  Uredospores  light 
yellow,  subglobose,  echinulate  16-18  by  17-20//.  Teleutospores  usually 
oval  or  obovate,  often  angular,  epispore  smooth,  thickened  at  the  apex, 

14- 16  by  22-28//.  Pedicel  slightly  tinted,  as  long  as  the  spore.  On 
Eragrostis  pectinacea.  Stark  ville,  Miss.,  October,  1891. 

Uromyces  panlci  n.  sp. — (n,  hi).  Hypophyllous.  Sori  oval  or  ob¬ 
long,  sometimes  becoming  confluent.  Uredospores  light  yellow,  faintly 
echinulate,  globose,  12-16//.  Teleutospores  dark  brown,  oval,  smooth, 
apex  thickened  and  sometimes  beak-like,  14-16  by  26-30//.  Pedicel 
tapering,  tinted,  somewhat  longer  than  the  spore.  On  Fanicum  anceps. 
J.  M.  White,  Martin,  Miss.,  September,  1891. 

Uromyces  iiordei  n.  sp. — (m).  Hypophyllous.  Sori  minute,  scat¬ 
tered,  round  or  oval.  Teleutospores  brown,  quite  irregular,  but  usually 
oval  or  broadly  clavate,  epispore  smooth,  slightly  thickened  above, 

15- 18  by  22-26//.  Pedicel  very  short.  On  Hordeum  pratense ,  Kew 
Orleans,  La.,  May,  1891. 
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REVIEWS  OF  RECENT  LITERATURE. 

(1)  Zopf,  Dr.  Wilhelm. — Die  Pike  in  m o rp hologischer,  phys iolog ischer 
biologischer  und  systematischer  Bezieliung.  Breslau,  1890,  pp.  iii, 
500,  figs.  163.  Eduard  Trewendt. 

(2)  Kirchner,  Dr.  Oskar. — Die  Kraiikheiten  und  Bescliddig ungen  un- 
serer  landwirtschaftlichen  Kulturpflanzen.  Eiue  Auleitung  zu  ihrer 
Erkeimuug  und  Bekampfung  fur  Landwirte,  Gartner,  etc.  Stutt¬ 
gart,  1890,  pp.  x,  637.  Eugene  Ulmer. 

(1)  The  frequent  use  of  this  book  for  more  than  a  year  and  the 
recent  careful  reading  of  the  whole  of  it  preparatory  to  this  review,  have 
served  to  strengthen  the  first  impression,  viz,  that  for  the  general 
student  it  is  the  best  handbook  yet  published.  We  miss  throughout 
it  is  true,  De  Bary’s  classical  style,  and  in  places  also  his  intimate 
knowledge  and  comprehensive  grasp  of  details,  but  on  the  other  hand 
there  is  a  welcome  absence  of  interminable  minutiae,  and  a  certain  direct¬ 
ness  and  subordination  of  the  parts  to  the  whole  that  more  than  com¬ 
pensates.  Naturally  our  first  thought  is  to  compare  the  book  with 
De  Bary’s  Morphologic,  but  the  two  occupy  different  fields.  De  Bary 
concerns  himself  almost  exclusively  with  structure,  delighting  in  a 
wealth  of  detail,  very  useful  to  the  specialist,  but  always  very  discour¬ 
aging  to  the  general  student,  especially  if  to  the  perplexities  of  the  sub¬ 
ject  are  added  a  condensed  style  and  the  difficulties  of  a  foreign  lan¬ 
guage,  in  this  case  now  happily  overcome  for  English  readers  by  Garn- 
sey’s  translation. 

As  the  title  indicates,  this  work  is  an  effort  to  cover  the  whole  ground 
of  morphological,  physiological,  and  systematic  mycology  and,  consid¬ 
ering  the  difficult  nature  of  the  task,  it  must  be  said  that  Dr.  Zopf  has 
succeeded  admirably. 

The  preface  is  dated  Halle  a.  S.,  May,  1890,  and  the  book  is  dedi¬ 
cated  u Deni  Andenhen  von  E.  Fries,  Tulasue,  De  Bary.” 

The  book  is  divided  into  six  chapters,  and  perhaps  no  better  idea 
can  be  given  of  the  scope  of  the  work  than  to  translate  the  run¬ 
ning  heads  of  the  chapters  devoted  to  morphology,  physiology,  and 
biology. 

Chapter  i,  in  27  pages  discusses  The  morphology  of  the  vegetative 
organs:  Typical  mycelium— sprout  mycelium — liaustoria — climbing  my¬ 
celium — sclerotia — mycelial  strands  and  pellicles — reduced  mycelium. 

Chapter  ii,  in  68  pages,  discusses  The  organs  of  fructification : 
Exosporousor  conidial  fructification,  nature  of  conidia  and  mode  of  for¬ 
mation — forms  of  conidial  organs — simple  conidiophores — conidia 
bundles — conidia  beds — conidia  fruits;  endosporous  or  sporangial 
fructification — simple  sporangiopliores — sporangial  beds — sporangial 
fruits — structure  of  the  mature  ascus  fruit — development  of  the  spor¬ 
angial  fruits;  zygosporous  fructification;  gemma  (brood  cells,  chlamy- 
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dospores) ;  monomorphism,  dimorphism,  pleomorphism;  Mechanical 
arrangements  ’ 'for  liberating  the  spores :  The  loosening  of  the  conidia 
from  each  other  and  from  their  supports — the  expulsion  of  conidia, 
sporangia,  and  fruit-forming  organs — the  liberation  of  endospores  from 
the  sporangia  of  the  Pliyeomycetes — the  ejaculation  of  spores  from 
asci — liberation  of  conidia  from  pycnidia — liberation  of  ascospores 
from  the  non- ejaculatory  Ascomycetes. 

Chapter  nr,  in  20  pages,  treats  of  Cell  structure:  The  membrane 
thickenings — foldings — differentiations — chemical  nature — physical  na¬ 
ture;  plasma;  cell  division.  Cell  formation:  Free  cell  formation;  cell 
division.  Union  of  cells  into  systems  (tissues):  Cell  threads — cell  sur¬ 
faces — cell  masses — hyphal  tissues — fusion  formation  (fusion  tissue). 

Chapter  iv,  in  109  pages,  treats  of  The  Chemical  composition: 
Inorganic;  organic — carbohydrates — vegetable  acids — aromatic  acids 
(tannins,  acids  of  lichens) — fats — setherial  oils — resins — colors  (yel¬ 
low  or  yellow-red  oleaginous  colors,  i.  e .,  lipochrome) — colors  not  due  to 
lipockrome — reds — greens — blues  and  blue  greens — violets — browns — 
combinations  with  each  other  and  with  other  substances — the  distribu¬ 
tion  of  particular  colors — change  of  color — glycosides — plant  bases  (alka- 
loides) — cholesterin — albumen.  Foods:  Inorganic — organic  —  composi¬ 
tion  and  combinations — chemical  reactions.  Transformation ,  storage , 
secretion:  Ferments  (enzymes) — inverting — starch  dissolving — para- 
mylum  dissolving — cellulose  dissolving — peptonizing — fat  splitting — 
chitin  dissolving;  resin  like  bodies  and  mtherial  oils;  colors  arid  chro¬ 
mogenes;  secretion  of  albumen  arid  peptone;  secretion  of  sugar  ;  oxalic 
acid;  other  acids;  ammonia;  water.  Respiration;  fermentation  (split¬ 
ting — oxidation);  splitting  up  of  food  materials;  production  of  heat; 
production  of  light.  Influence  of  external  forces  on  growth,  fructifica¬ 
tion,  etc.:  Light — temperature — mechanical  movement — atmospheric 
pressure.  Phenomena  of  movement:  Heliotropism — hydrotropism — 
geotropism — movements  due  to  contact — rheotropism — chemical  irri¬ 
tation — electrical  irritation — nutation — hygroscopic  movements.  Life 
activity  and  life  injuring  agents:  Extremes  of  temperature — removal 
of  water — insolation — poisons.  Mechanical  means  of  hilling  or  hinder¬ 
ing  development. 

Chapter  v,  in  57  pages,  treats  of  the  Biology  of  fungi ,  under  the 
following  heads:  Saprophytes ;  Parasites:  The  transportation  of  in¬ 
fectious  fungus  germs;  means  and  way  of  infection;  choice  of  host — 
choice  of  organ;  effect  of  parasitism  in  plants  and  animals — hypertro: 
phy— metamorphosis — production  of  new  growths — pseudomorphosis 
and  mummification — destructive  action;  a  glance  at  the  diseases  of  men 
and  animals  due  to  fungi — invertebrates,  vertebrates — fishes — birds — 
mammals — man  ;  battle  of  the  animal  cells  and  tissues  with  the  pene¬ 
trated  fungous  cells.  Symbiosis:  The  enemies  of  fungi — enemies  of 
molds — of  Saprolegniaceae — of  rust  fungi — of  Hyphomycetes — of  As¬ 
comycetes.  Duration  of  life . 
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The  reader  who  wishes  a  digest  of  what  was  known  up  to  1890  on 
any  of  these  subjects  can  not  do  better  than  to  consult  this  book,  for  if 
he  does  not  there  find  all  lie  needs  the  chances  are  that  the  footnote 
references  to  the  literature  of  the  subject  will  put  him  in  the  way  of 
finding  the  rest. 

The  last  half  of  the  book  is  devoted  to  a  presentation  of  the  syste¬ 
matic  side  of  mycology.  An  account  is  given  of  each  of  the  groups, 
and  this  is  followed  by  a  description  of  some  of  the  more  important 
genera.  Naturally  views  differ  as  to  classification.  The  most  radical 
change,  and  one  which  will  probably  not  meet  with  general  acceptance 
is  the  exclusion  of  Synchytrium,  Woronina ,  Olpidiopsis ,  Bozella ,  etc.,  on 
the  ground  that  the  production  of  a  vegetative  plasmodium  is  entirely 
foreign  to  the  eu-mycetos,  and  allies  these  organisms  to  the  Myxomycetes 
and  other  forms  which  the  author  follows  De  Bary  in  considering  to  be 
animals. 

The  groups  and  families  in  Dr.  ZopPs  classification  are  arranged  as 
follows : 


I.  Phycomycetes. 

1.  ChytridiaceaB. 

(1)  Olpidiacoas. 

(2)  RhyzidiaceaB. 

(3)  Chladochytriaceco. 

2.  Oomycetes. 

(1)  SaprolegniaceaB. 

(2)  Ancylistieae. 

(3)  Peronosporeas. 

3.  Zygomycetes. 

(1)  Mucoraceas. 

(2)  Chaeto-cladiaceao. 

(3)  Piptocephalideas. 

(4)  Entomophtlioreae. 

II.  Mycomycetes. 

1.  Basidiomycetes. 

(1)  Protobasidiomycetcs. 

(a)  Pilacreas. 

( b )  Auriculariaceao. 

(c)  Tremellacese. 

( d )  Dacryomycetcs. 

(2)  Hymenoinycetes. 

( a )  Hypoclinaceas. 

( b )  Thelephoraccm. 

(c)  Clavarie®. 

(cl)  Hydnaceae. 

(e)  Polyporaceae. 


(MycOxV  YCETESr-conl  iiiued) . 

(/)  Agaricaceae. 

(3)  Gasteromycetes. 

(a)  Hymeaogastreie. 

(b)  Sclerodermieae. 

(c)  LycoperdaceaB. 

(cl)  NidulariaceaB. 

2.  Uredine.e. 

3.  U STIL AGIN E JE . 

4.  Ascomycetes. 

(1)  Gymnoascaceae. 

(a)  Saccliaromycetes. 

( b )  Exoasceae. 

(c)  GymuoaseeaB. 

(2)  PerisporiaceaB. 

(a)  Erysiplieas. 

(b)  Aspcrgilleae. 

(c)  TuberaeeaB. 

(3)  Sphasriaceae. 

(a)  SphaBiiaeae. 

(b)  HypocreaeaB. 

(c)  XylaneaB. 

(d )  HysteriaeaB. 

(4)  Discomycetes. 

(a)  Pezizaceas. 

(b)  HelvellacefB. 


The  author  differs  from  Brefeld  in  keeping  Gymnoascus  among  the 
Gymnoascem;  from  Rehm  in  classing  Hysteriaem  under  Splimriacese; 
from  Fischer  and  most  of  the  recent  systematists  in  including  Plasmo- 
para,  etc.,  under  Peronosporaj  and  from  Schroter  in  excluding  Myxomy¬ 
cetes,  etc.,  on  the  grounds  already  stated. 
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The  appendix  is  devoted  to  an  interesting  account  of  the  following 
fungi  imperfect!  i-Tonda,  Mycoderma,  cerevisiw ,  Monilia  Candida ,,  M. 
albicans ,  Dematium  pullulans ,  Oidium  schcenleinii ,  0.  quinckeanum ,  0. 
tonsurans ,  Hormodendron  cladosporioides ,  Cladosporium  lierbarum , 
tosporium bifur  cum ,  Stachybotrys atra ,  and  Arthrobotrys  oligospora.  The 
book  concludes  with  a  list  of  errata  (by  no  means  complete),  a  list  of 
illustrations,  and  a  general  index.  It  is  printed  in  clear  Roman  type, 
on  good  paper,  and  except  for  the  half-paper  cover,  which  does  not 
wear  well,  is,  like  most  German  books,  well  bound.  The  illustrations 
are  especially  praiseworthy,  not  so  much  for  mechanical  execution, 
wherein  some  are  inferior,  as  for  the  care  with  which  they  have  been 
selected  to  illustrate  particular  features,  and  the  fact  that  most  of 
them  have  not  been  hackneyed  by  repeated  use  in  other  books.  The 
illustrations  are  also  numerous  enough,  by  the  union  of  many  distinct 
figures  into  one  so-called  figure,  to  give  a  good  general  notion  of  the 
whole  subject  of  fungi. 

In  several  cases  there  is  an  omission  of  important  facts  which  should 
appear  in  a  work  of  this  charatcer,  e.  g .,  Jensen  hot  water  treat¬ 
ment  for  smut  of  oats  and  wheat,  or  Humphrey’s  discovery  of  cilia  on 
the  swarm  spores  of  Adilya.  Occasionally  also  there  is  a  slip,  e.  g ., 
on  page  90  the  term  u epiplasm”^ s  attributed  to  De  Bary  with  a  dif¬ 
ferent  meaning  from  that  given  in  his  Morphologie,  i.  e .,  He  Bary  uses 
it  for  glycogen  mass,  but  it  is  here  used  to  designate  the  residual  pro¬ 
toplasm  in  free  cell  formation,  for  which  DeBary’s  own  term  is  u peri¬ 
plasm^  on  pp.  386  and  397  the  genus  Endopliyllum  is  said  to  possess 
no  teleutospores,  but  to  have  secidiospores  which  germinate  with  the 
formation  of  a  promycelium  and  sporidia,  all  of  which  might  have  come 
from  a  superficial  consideration  of  the  arrangement  of  the  spores  or 
from  a  hasty  reading  of  Winter’s  description  (Pilze  I.  p.  251),  but 
which  can  scarcely  be  admitted  if  we  are  to  attach  any  definite  mean¬ 
ing  to  the  term  teleutospores  on  p.  439  Gymnoascus  reesii  is  said  to  be 
the  only  species  of  the  genus,  whereas  Winter  gives  3  and  Saccardo  6. 
Such  causes  for  complaint  are,  however,  comparatively  few,  the  bulk 
of  the  errors  consisting  of  transpositions,  slight  omissions,  incorrect 
numbering  of  descriptions  (e.  g .,  fig.  74),  and  wrong  cross-references. 
Of  the  latter  there  are  at  least  a  hundred,  a  very  considerable  number 
for  a  book  of  reference.  Happily,  so  far  as  observed,  these  mistakes 
do  not  extend  to  the  index,  or  the  references  to  literature  which  are 
quite  copious.  This  book  was  evidently  first  issued  as  part  of  a  larger 
work  of  some  sort  (Schenck’s  Eandbuchf)  and  then  repaged  for  issue  in 
the  present  form,  and  the  errors  are  probably  attributable  to  want  of 
care  in  the  revision. 

The  treatment  of  the  whole  subject  of  conidia  and  of  the  special  group 
Saccharomycetes  is  of  particular  interest,  but  to  readers  already  familiar 
with  De  Bary,  the  chapters  devoted  to  physiology  and  biology  will  no 
doubt  seem  freshest,  while  to  the  beginner  the  200  pages  devoted  to 
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classification  must  prove  invaluable  and  alone  worth  many  times  the 
price  of  the  book.  So  far  as  known  to  the  writer,  there  is  no  other 
book  in  any  modern  language  in  which  the  student  just  commencing 
the  study  of  fungi  can  find  so  good  a  resume  of  what  is  absolutely 
essential  for  him  to  know.  If  he  masters  this  one  book  he  will  have 
laid  an  excellent  foundation  for  future  studies  of  special  monographs, 
and  of  that  vaster  bool#never  to  be  included  in  any  monograph. 

(2)  Dr.  Kirchner’s  book  occupies  an  entirely  different  field  from  the 

preceding.  The  plan  is  also  quite  unlike  that  followed  in  the  hand- 

* 

books  of  Frank  and  Sorauer.  In  fact  the  book  is  unique  in  the  litera¬ 
ture  of  plant  diseases.  In  his  preface  the  author  regrets  that  knowl¬ 
edge  of  plant  diseases  and  injuries  is  so  little  diffused  among  practical 
men,  the  very  class  who  need  it,  and  ascribes  this  in  part  to  the  fact 
that  their  study  leads  at  once  into  the  most  difficult  departments  of 
two  sciences,  botany  and  zoology,  and  requires  more  time  and  more 
special  knowledge  than  is  at  their  command. 

By  keeping  constantly  in  view  the  needs  of  farmers  and  gardeners, 
the  author  has  succeeded  in  overcoming  many  of  the  difficulties  and 
making  a  very  practical,  useful  book.  Theoretical  considerations  and 
technical  expressions  are  excluded  as  far  as  possible,  and  a  commenda¬ 
ble  effort  has  been  made  to  combiife  simplicity  with  perspicuity  and 
accuracy.  In  a  book  of  this  character  it  is  of  course  impossible  to  avoid 
errors,  and  some  have  crept  in,  but  there  are  not  enough  to  seriously 
injure  its  usefulness.  No  claim  is  made  to  completeness,  but  never¬ 
theless  a  great  amount  of  interesting  and  valuable  information  has 
been  well  digested  and  put  together  in  a  very  accessible  form,  and  the 
general  accuracy  of  statement  is  especially  commendable.  It  is  a  book 
to  save  the  busy  man’s  time  by  answering  as  quickly  as  possible  the  fol¬ 
lowing  questions:  (1)  What  ails  the  plant?  (2)  How  can  the  trouble  be 
remedied?  The  author  has  not  confined  himself  to  prominent  diseases 
or  to  those  due  solely  to  vegetable  parasites,  but  lias  made  a  praise¬ 
worthy  effort  to  mention  all,  and  the  reader  is  therefore  likely  to  find 
a  paragraph  touching  any  disease  or  injury  on  which  he  may  wish 
enlightenment,  provided,  of  course,  it  is  one  that  occurs  in  middle  or 
northern  Europe. 

The  book  is  divided  into  two  parts,  the  first  368  pages  being  an 
artificial  key  to  the  diseases  and  injuries  of  agricultural  plants,  arranged 
under  the  following  heads :  Cereals  14,  edible  Leguminosie  6,  grasses 
20 F,  forage  plants  25  +  ,  roots  4,  commercial  plants  12,  vegetables 
and  kitchen  plants  27,  fruit  trees  11,  berries  6,  and  the  vine  1 — total 
126.  The  diseases  attacking  these  126  plants  are  classified  according 
to  gross  appearances  and  according  to  the  parts  they  attack.  For 
example,  17  pages  are  devoted  to  the  diseases  of  Vitis  vinifera ,  arranged 
in  the  following  way:  I.  Diseases  and  injuries  of  the  leaves,  II.  dis¬ 
eases  and  injuries  of  the  buds  and  shoots,  III.  diseases  and  injuries  of 
the  branches,  IV.  diseases  and  injuries  of  the  old  wood,  V.  diseases 
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and  injuries  of  the  roots,  VI.  diseases  and  injuries  of  the  flowers  and 
flower  buds,  VII.  diseases  and  injuries  of  the  berries.  Under  each  of 
these  groups  are  as  many  lettered  or  numbered  divisions  and  subdivi¬ 
sions  as  may  be  necessary  to  include  all  of  the  diseases,  one  para¬ 
graph  being  given  to  each,  with  a  numeral  cross-reference  to  Part  n, 
where  a  scientific  description  of  the  parasite  may  be  found.  When 
possible,  classification  is  carried  still  farther,  e.  g .,  under  VII.  diseases 
and  injuries  of  the  berries,  the  following  subdivisions  are  given : 

A.  Rot  of  tlie  berries. 

a-e. — Five  paragraphs  devoted  to  as  many  diseases. 

B.  Spots  which  hinder  development,  and  sometimes  completely  destroy  the  berry, 
caused  by  fungi,  which  also  occur  on  the  leaves. 

a-g. — Seven  paragraphs. 

C.  Spots  of  varied  color  which  do  not  noticeably  affect  the  growth  and  ripening  of 
the  berries. 

a-d. — Four  paragraphs. 

D.  Injuries  by  insects. 

a-d. — Four  paragraphs. 

E.  Dwarfing,  protrusion  of  seeds,  etc. 

In  Part  n,  under  the  appropriate  classes,  groups,  orders,  and  fam¬ 
ilies,  there  is  a  concise  description  of  1,332  injurious  species,  423  of 
which  are  parasitic  plants,  mostly  fungi,  the  descriptions  of  which  are 
drawn  principally  from  Saccardo,  Winter,  and  Schrbter.  These  1,332 
species  are  numbered  serially,  corresponding  to  the  cross-references  in 
Part  i.  A  concise  account  is  also  given  of  the  classes,  orders,  families, 
and  genera  to  which  these  species  belong,  so  that  this  part  of  the  book 
is  really  a  very  serviceable  compendium  of  parasitic  plants  and  animals. 

On  the  whole,  this  is  the  best  book  extant  for  the  rapid  determina¬ 
tion  of  unknown  plant  diseases,  and  will  therefore  be  of  much  use  to 
students.  The  book  would  have  had  a  wider  circle  of  readers  and 
have  been  still  more  useful  if  the  author  had  included  shade  trees 
and  all  cultivated  plants.  Notes  on  treatment  are  given  wherever 
anything  definite  has  been  ascertained,  but  this  is  the  weakest  part. 
The  book  is  provided  with  a  table  of  contents,  an  index  to  names,  and 
a  special  index  to  technical  terms. — Erwin  F.  Smith. 

Rust  in  wheat. — Report  of  the  proceedings  of  the  conference,  con¬ 
vened  by  invitation  of  the  Minister  for  Agriculture  (the  Hon.  Sidney 
Smith),  and  held  in  Sydney  [New  South  Wales]  on  June  2,  3,  4,  5, 
and  8,  1891.  Sydney,  Charles  Potter,  government  printer,  1891. 
Folio,  pp.  56,  pi.  1. 

The  subject  of  rust  in  wheat  has  of  late  years  excited  the  liveliest 
interest  in  the  Australian  colonies.  According  to  a  statement  of  the 
Minister  for  Agriculture,  the  total  loss  from  the  disease  amounts  to 
about  £2,000,000  annually,  and  naturally  a  desire  is  felt  to  find  some 
way  of  combating  it.  During  the  year  1890  many  experiments  were 
carried  on.  Details  of  these  are  given  in  the  report  of  the  conference 
convened  at  Sydney  in  June,  1891,  at  which  delegates  from  the  four 
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colonies,  Victoria,  South  Australia,  Queensland,  and  New  South  Wales, 
were  present. 

The  subject  was  discussed  in  all  its  phases,  but  it  is  neither  possible 
nor  desirable  to  enter  fully  into  all  the  details.  In  Victoria  the  effects 

ty 

of  manuring,  spraying,  drainage,  varieties  of  seed,  etc.,  were  all  tried. 
The  results  were  largely  negative,  except  in  one  instance,  in  Gippsland, 
where  spraying  with  a  solution  of  sulphate  of  iron,  1  ounce  to  1  gallon 
of  water,  seemed  to  not  only  .prevent  but  to  stop  further  growth  of  the 
rust.  More  experiments  are  considered  necessary  in  this  direction,  how¬ 
ever.  A  series  of  questions  was  also  sent  out  to  farmers  in  Victoria 
and  the  results  of  the  answers  may  be  summarized  as  follows:  (1) 
Rust  seldom  appears,  to  an  injurious  extent,  in  two  successive  years; 
(2)  it  generally  appears  early  in  October  or  November,  depending 
upon  the  variety  planted;  (3)  early-sown  and  early-maturing  varieties 
escape  the  rust  best  :  (4)  in  Australia  the  rust  does  not  seem  to  re¬ 
quire  a  change  of  host,  but  passes  its  entire  existence  upon  a  single 
one;  (5)  rust  seems  to  prevail  usually  in  seasons  of  excessive  rainfall, 
especially  in  October  and  November,  appearing  when  close  and  muggy 
weather  sets  in;  its  spread  is  most  rapid  in  calm,  hot  days  and  dewy, 
foggy  nights;  windy  weather  as  a  rule  is  unfavorable;  (6)  the  kind  of 
soil  seems  to  have  no  effect  on  the  disease;  (7)  rust- shriveled  wheat 
when  sown  appears  to  produce  as  good  a  crop  and  one  as  free  from  rust 
as  plump  seed ;  (8)  no  variety  is  free  from  rust  in  a  bad  season,  but  some 
are  more  and  others  are  less  affected,  some  few  being  free  from  rust  for 
several  years  in  succession. 

The  following  suggestions  are  made  as  to  the  best  measures  to  lessen 
or  prevent  damage:  (1)  Maintain  a  high  standard  of  health;  (2)  use  all 
possible  measures  unfavorable  to  and  avoid  those  favorable  to  rust;  (3) 
remove  exciting  causes  where  possible,  by  burning  stubble,  destroying 
weeds,  etc. ;  (4)  obtain  as  far  as  practicable  rust-proof  varieties;  (5) 
spray  crop  with  some  solution  at  critical  stage. 

Experiments  in  Queensland  reported  on  by  Mr.  P.  McLean  were 
mainly  negative,  owing  to  the  exceptionally  favorable  year.  Rust- 
shriveled  seed  wheat,  however,  was  found  by  fffty-ffve  out  of  sixty 
farmers  to  give  good  results. 

Answers  to  inquiries  made  by  the  Department  of  Agriculture  of  New 
South  Wales  did  not  differ  materially  from  those  already  given.  At 
the  conclusion  of  the  report,  however,  the  writer,  Dr.  N.  A.  Cobb, 
referred  to  investigations  he  had  made  on  the  fungi  causing  rusts 
(Puccinia  rubigo-vera  and  P.  graminis ),  stating  that  nearly  all  the  dam¬ 
age  was  caused  by  the  former.  He  described  the  changes  these  fungi 
undergo  in  development,  and  said  they  are  found  all  the  year  on 
either  wheat  or  native  grasses.  He  also  called  attention  to  the  fact 
that  the  larvm  of  a  species  of  insect  had  been  found  feeding  upon 
the  rust  spores,  and  that  while  in  this  way  a  certain  number  of  spores 
were  destroyed  they  were  also  widely  distributed  by  adhering  to  hairs 
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covering  the  bodies  of  the  insects.  For  prevention  of  the  rust  early 
sowing  was  advocated,  and  the  belief  was  expressed  that  saccharate  of 
copper  would  be  useful  in  spraying  for  the  disease. 

This  paper  led  to  considerable  discussion,  especially  in  regard  to  the 
benefits  of  spraying.  Tbe  general  idea,  however,  was  that  if  practica¬ 
ble  this  would  be  the  best  way  of  combating  the  disease.  There  was 
also  considerable  discussion  over  the  matter  of  producing  a  rust-resist¬ 
ing  variety  of  wheat,  advocated  by  Win.  Fairer  of  New  South  Wales. 
Other  reports  were  read  and  the  conference  finally  submitted  a  report 
containing  numerous  recommendations.  Among  these  were  early  sow¬ 
ing,  cutting  in  the  dough  state  except  when  to  be  used  for  seed,  exper¬ 
imenting  to  obtain  rust  proof  varieties,  the  establishment  of  stations 
to  distribute  standard  and  desirable  varieties,  more  extended  use  of  red 
varieties  in  place  of  the  white  ones,  rotation  of  crops,  thin  sowing,  burn¬ 
ing  of  diseased  straw,  experiments  with  spraying  machines  and  fungi¬ 
cides,  etc. 

Incidentally,  the  disease  known  as  u take-all”  was  discussed,  the  in¬ 
vestigations  of  a  commission  of  South  Australia,  in  1867  and  1868,  being 
cited  to  prove  that  it  is  due  to  the  presence  of  a  minute  animalcule 
which  was  called  Vibrio  tritici  or  eel  of  wheat.  These  animalcuhe  are 
harbored  in  a  black  deposit,  a  u  lichen  or  moss,”  found  between  the  roots 
and  the  first  internode  of  the  wli  eat  plant.  The  disease  works  in  patches, 
radiating  in  all  directions  from  a  center  and  destroys  all  cereals  or 
native  grasses  in  its  course. 

The  conference,  as  a  whole,  may  be  regarded  as  a  success.  Views 
of  di  verse  character  were  expressed  by  the  delegates,  and  it  is  of  course 
possible  that  Avhat  would  apply  in  one  colony  would  not  in  a  distant 
one.  Should  the  conference  be  instrumental  in  directing  attention  to 
methods  for  decreasing  the  amount  of  rust,  and  there  is  every  reason 
for  supposing  that  it  will,  its  meeting  will  not  have  been  in  vain. — 
Joseph  F.  James. 


ERRATA  TO  INDEX  TO  LITERATURE. 


The  following  numbers  were  purposely  omitted  from  the  last  number  of  the 
Journal:  395,  401,  532,  537,  538,  547,  G40,  and  651. 

The  following  corrections  and  additions  should  be  made  in  the  numbers  of  the 
Index : 

No.  10.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  it,  April,  1891,  pp.  481-482). 

No.  34.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  n,  Sept.,  1890,  p.  49). 

No.  40.  Add  (see  also  No.  104,  and  Ex.  Sta.  Rec.,  Yol.  n,  Sept.,  1890,  p.  63). 

Nos.  42,  43.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  ii,  Oct.,  1890,  p.  134). 

No.  51.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  in,  Dec.,  1891,  p.  297). 

No.  69.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  n,  Oct.,  1890,  pp.  104-105). 

No.  73.  July  21  should  fee  July  2. 

No.  105.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  ii,  Aug.,  1890,  pp.  12-13). 

No.  113.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  ii,  Feb.,  1891,  p.  325). 

No.  116.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  ii,  Dec.,  1890,  p.  246). 

No.  123.  Add  (see  also  Ex.  Sta,  Rec.,  Yol.  ii,  July,  1891,  pp.  713-716): 

No.  135.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  n,  Dec.,  1890,  pp.  241-242). 

No.  140.  P.  141  should  be  p.  481. 

No.  150.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  n,  Dec.,  1890,  p.  252). 

No.  156.  Add  (see  also  Ex.  Sta.  Rec.,  Vol  n,  Feb. ,1891,  pp.  342-343). 

No.  157.'  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  ii,  Dec.,  1890,  pp.  220-222). 

No.  179.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  n,  April,  1891,  pp.  508-509). 

No.  102.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  n,  April,  1891,  pp.  504-505). 

No.  197.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  n,  March,  1891,  p.  406). 

No.  199.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  ii,  March,  1891,  pp.  416-417), 

No.  209.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  u,  March,  1891,  pp.  421-423). 

No.  215.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  ii,  March,  1891,  pp.  408-410). 

No.  238.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  n,  April,  1891,  p.  490). 

No.  241.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  u,  Jan.,  1891,  pp.  293-294). 

No.  245.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  n,  June,  1891,  pp.  637-638). 

No.  246«.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  iii,  Aug.,  1891,  pp.  7-8). 

No.  254.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  n,  Aug.,  1890,  p.  25). 

No.  270.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  n,  April,  1891,  p.  501). 

Nos.  276  to  287,  inclusive.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  ill,  Oct.,  1891,  pp. 
160-161). 

No.  291.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  n,  June,  1891,  pp.  638-641). 

No.  295.  Should  read  McCarthy],  G[erald].  Also  pp.  156-158  should  be  155-156. 
No.  310.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  ii,  July,  1891,  pp.  711-712). 

Nos.  311  to  326,  inclusive.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  ill,  Aug.,  1891,  pp. 
9-11). 

No.  327.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  n,  May,  1891,  p.  606). 

No.  329.  This  is  the  same  article  as  No.  176. 

No.  353.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  ii,  July,  1891,  pp.  749-750). 

No.  460.  The  date  should  be  Nov.  7. 

No.  476.  P.  524  should  be  p.  525. 

No.  477.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  hi,  Nov.,  1891,  p.  243). 

No.  481.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  iii,  Sept.,  1891,  p.  101). 
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No.  483.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  hi,  Nov.,  1891,  pp.  225-227). 

No.  484.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  in,  Dec.,  1891,  pp.  285-286). 

No.  485.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  in,  Dec.,  1891,  p.  287). 

No.  486.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  in,  Dec.,  1891,  p.  286). 

No.  487.  Add  (see  also  Ex.  Sta.  Rec.,  Vol.  in,  Dec.,  1891,  p.  286). 

No.  490.  Instead  of  [?  Masters,  M.  T.]  read  Smythe, - ). 

No.  509.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  in,  Nov.,  1891,  p.  217.) 

No.  514.  Oct.  23  should  he  Oct.  31. 

No.  515.  Add  (see  Agric.  Science,  Vol.  v,  Dec.,  1891,  pp.  282-283,  for  abstract). 
No.  590.  Instead  of  [?  Masters,  M.  T.]  read  [Waite,  C.  J.]. 

No.  609.  Add  (see  also  Am.  Gardening,  Vol.  xiv,  April,  1892,  p.  248,  1  col.;  Phar. 
Jour,  and  Trans.,  Vol.  li,  London,  Jan.  9,  1892,  p.  558;  Jour.  Soc.  Arts.,  Loud.,  Jan. 
1,  1892). 

No.  619.  Fig.  4  should  he  Fig.  5. 

Nos.  632,  633.  Add  (see  also  Ex.  Sta.  Rec.,  Yol.  hi,  Nov.,  1891,  p.  217). 


INDEX  TO  LITERATURE. 


In  the  following  iudex  all  articles  from  foreign  sources  are  indicated  by  the  num¬ 
bers  prefixed  being  in  bold-faced  type.  All  those  having  numbers  with  the  ordinary 
type  relate  to  American  literature. 

A. — WORKS  OF  A  GENERAL  NATURE. 


654.  [Anon.]  Bovine  actinomycosis  or  “lump  jaw.”  <Am.  Agric.,  vol.  L,  New  York, 

Jan.,  1891,  p.  52,  fig.  5. 

Gives  brief  historical  notes  on  the  disease  and  describes  its  character.  Due  to  a  fungus. 
Notes  mode  of  infection,  treatment  etc.  ( J.  F.  J .) 

655.  [Anon.]  The  late  F.  W.  Anderson.  ^Am.  Agric.,  vol.  li,  New  York,  Feb.,  1892, 

p.  152,  1  col.,  port. 

Sketch  of  the  life  of  F.  W.  Anderson,  formerly  connected  with  the  Department  of  Agri¬ 
culture  and  later  associate  editor  of  the  American  Agriculturist.  (J.  F.  J.) 

656.  Bizzozero,  Caruel,  Gibelli,  Passerini,  Frinchese  e  Todaro.  Relazione  sul 

concorso  al  premio  Reale  per  la  Morfologia  normale  e  patologica,  per  l’anno,  1888. 
<Atti  reale  Accad.  Lincei,  Anno  288,  ser.  4,  vol.  vii,  Rome,  7  giugno  1891, 
pp.  532-543. 

Gives  discussion  of  volumes  4-7  of  Saccardo’s  Sylloge Fungorum  Omnium,  with  regard  to  its 
claim  for  the  royal  prize.  Decided  to  give  half  the  pi’ize  to  Saccardo  and  the  other  half  to 
G.  B.  Grassi,  a  zoologist.  ( W.  T.  S.) 

657.  [Editorial].  Fungus-eating.  <Nature,  vol.  xlv,  London,  Nov.  26,  1891,  pp. 

75-76. 

A  notice  of  M.  C.  Cooke’s  “British  Edible  Fungi,”  giving  a  statement  of  its  general  scope. 
Notes  that  200  species  of  British  fungi  are  edible  and  about  50  of  these  are  considered  as 
dainties.  A  paragraph  is  quoted  to  the  effect  that  no  general  rules  are  to  be  laid  down  to 
distinguish  edible  from  poisonous  species.  (J.  F.  J.) 

658.  Fairchild,  D.  G.  Index  to  North  American  mycological  literature.  <Jour.  of 

Mycol.,  vol.  vi,  Washington,  May  14. 1890,  pp.  42-44 ;  Sent.  10, 1890,  pp.  80-87 ; 
Jan.  6,  1891,  pp.  128-135;  April'30,  1891,  pp.  184-191;  vol.  vii,  Sept.  10, 1891, 
pp.  52-63. 

A  list,  by  authors,  of  papers  relating  to  mycological  literature,  with  brief  notes  on  con¬ 
tents,  beginning  with  January  1,  1890.  Now  merged  in  the  present  index.  (J.  F.  J.) 

659.  Galloway,  B.  T.  The  work  of  the  United  States  Department  of  Agriculture,  espe¬ 

cially  in  its  relation  to  plant  diseases  and  injuries  to  crops  through  unfavorable 
weather  conditions.  <Hartford  Times.  Conn.,  Jan.  27,  1892. 

Abstract  of  a  paper  read  before  the  Pomological  Society  of  Connecticut,  giving  an  outline 
of  the  work  of  the  Department.  Various  plant  diseases  discussed  and  general  reference 
made  to  value  of  predictions  of  frosts  by  Weatlier  Bureau.  (J.  F.  J.) 

660.  Halsted,  B.  D.  Botany  at  the  Washington  meetings.  <Wm.  Nat.,  vol.xxv,  Pliila., 

Oct.,  1891,  pp.  914-916. 

Mentions  the  papers,  with  brief  note  of  contents,  read  before  various  societies  in  Wash¬ 
ington,  D.  C.,  from  August  12  to  29.  Many  of  the  papers  treated  of  fungi,  of  diseases  of 
plants,  or  of  preventives  for  disease.  (J.  F.  J.) 

66 1 .  Pope,  Frank  M.  Micro-organisms  in  their  relations  to  the  higher  animals.  <Trans. 

Leicester  Lit.  and  Phil.  Soc.,  new  ser.,  vol.  u,  Leicester  Jan.,  1891,  pp. 
256-262. 

Gives  brief  account  of  history  of  micro  organisms.  Mentions  divisions  of  fungi  as  (1)  Mold 
fungi;  (2)  Mycetoza;  (3)  Yeast  fungi,  and  (4)  Fission  fungi.  Gives  brief  account  of  each 
class  giving  De  Bary’s  classification  of  parasitic  fungi  as  obligatory  parasites,  facultative 
parasites,  and  obligatory  saprophytes.  Notes  the  presence  of  mold  fungi  as  more  common 
in  plants  than  animals,  but  mentions  in  the  latter  Empiisa ,  Laboulbenia,  and  Saprolegnia. 
Describes  effects  of  bacteria  on  animal  organisms.  (J.  F.  J.) 
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663.  Sorauer,  Paul.  Das  phytopathologische  Laboratorium  zu  Paris.  <CZeitscli.  fur 
Ptianzenkranklieiten,  vol.  i,  Stuttgart,  1891,  p.  51. 

Notices  the  establishment,  of  a  laboratory  for  the  study  of  plant,  diseases  at  Paris  by  order 
of  the  Minister  ot  Agriculture  on  August .24,  1888.  Prillioux  is  director,  Delacroix' assist¬ 
ant  in  laboratory  work.  The  laboratory  is  at  10  line  Gay-Lussac,  in  Paris.  (\V.  T.  S.) 

663.  Sorauer,  Paul.  Dor  Antrag  Schulz-Lupitz  im  preuss.  Abgeordnetenhause  betroffond 
die  Errichtung  einer  Versuchsanstalt  fiir  Pflanzensehutz.  <^Zeitsch.  liir  Pflanzen- 
kranklieiteu,  vol.  i,  Stuttgart,  1891,  pp.  54-62. 

Gives  synopsis  of  a  stenographic  report  of  a  speech  of  Schulz-Lupitz  in  the  Prussian 
Chamber  of  Deputies,  favoring  the  establishment  of  a  central  station  for  the  study  of  plant 
diseases.  Sorauer  opposes  this  plan,  and  thinks  it  better  to  establish  a  number  of  scattered 
independent  stations,  giving  as  reasons  that  the  study  can  he  best  carried  out  in  the  place 
where  the  disease  occurs  and  by  investigators  familiar  witli  local  conditions;  that  it  is  dilli- 
c.ult  to  obtain  necessary  appliances  in  case  an  investigator  is  sent  from  a  central  station  to 
the  center  of  disease;  that  it  promotes  scientific  progress  to  have  investigators  free  and 
not  under  a  single  head  as  at  a  central  station,  and  that  local  diseases  can  be  recognized  and 
stopped  before  they  attain  sufficient  importance  to  demand  attention  from  a  central  station. 
(W.  T.  S.) 

661.  Ward,  Marshall.  Two  lectures  on  “Parasitic  plants,  native  and  exotic.”  <^Quar. 
Rec.  Roy.  Bot.  Soc.  London,  vol.  iv,  Loud.,  April,  May,  June,  1891,  pp. 
150-153. 

In  the  second  lecturo  notes  are  given  on  parasitic  fungi.  One  attacking  Taccinium  and 
one  the  lily  are  especially  noted.  (J.  F.  J.l 

(See  also,  Nos.  869,  880.) 

B. — DISEASES  OF  NONPARASITIC  OR  UNCERTAIN  ORIGIN. 


665.  [Anon.]  Cure  for  the  yellows.  <Topnlav  Gardening,  vol.  vi,  Buffalo,  Sept.,  1891, 

p.  251. 

Notes  discussion  in  regard  to  disease  in  a  meeting  of  the  Conn.  State  Board  of  Agriculture, 
between  Hale  and  Mcech.  Former  claims  pruning  and  muriate  of  potash  can  cure  it; 
Meecli  claims  not.  (D.  G.  F.) 

666.  [Anon.]  Dreading  peach  yellows.  </Am.  Gardening,  vol.  xiii,  New  York,  Feb./ 

1892,  p.  128,  i  eol. 

Quotes  from  circular  of  horticultural  commissioners  of  Yuba  County,  Cal.,  advising  against 
impoi'tation  of  trees  from  outside  the  State.  (J.  F.  J.) 

667.  [Anon.]  Mysterious  vine  disease.  <Rural  Californian,  vol.  xv,  Los  Angeles,  Mar., 

1892,  p.  129,  }  col. 

Refers  to  work  of  N.  B.  Pierce  on  the  disease,  noting  the  necessity  of  using  cuttings  from 
healthy  vines,  and  from  regions  outside  locality  where  the  disease  exists.  (J.  F.  J.)  (See 
also  Cal.  Fruit  Grower,  etc.,  San  Francisco,  vol'.  x,  Mar.  5,  1892,  p.  154.) 

66S.  [Anon.]  [Take  all.]  <Agric.  Gaz.  N.  S.  Wales,  vol.  H,  Sydney,  Sept.,  1891, 
pp.  556-557. 

Mentions  a  disease  of  wheat  which  is  often  spoken  of  at  farmers’  meetings  and  in  the  press. 
A  number  of  specimens  were  examined,  but  no  conclusion  was  reac  hed.  (M.  V.) 

669.  [Anon.]  The  issue  on  peach  yellows.  <Pacific  Rural  Press,  vol.  xliii,  San  Fran¬ 

cisco,  Jan.  16,  1890,  p.  52. 

Editorial  on  the  exclusion  of  eastern-grown  peach  trees ;  shows  that  exclusion  of  all  eastern 
trees  is  absolutely  necessary  to  keep  out  yellows.  Notes  are  given  from  Bulletin  No.  1,  of  the 
Division  of  Vegetable  Pathology,  in  regard  to  the  communicability  of  yellows.  (B.  T.  G.) 

670.  [Anon.]  The  peach  yellows.  ^Cult.  and  Country  Gent.,  vol.  lvi,  Albany,  Nov. 

19,  1891,  p.  436,  1  col. 

Refers  to  yellows  being  transferred  from  diseased  to  healthy  trees  bv  pruning  knife.  Dis¬ 
ease  is  sometimes  mild,  frequently  virulent.  Cases  mentioned  where  it  appeared  in  trees 
widely  separated.  Only  remedy  so  far  known  is  cutting  out  and  burning.  (J.  F.  J.) 

671.  Dodge,  G.  M.  Root  knot  on  apple  trees.  <Insect  Life,  vol.  ii,  Washington,  April. 

1890,  p.  315.  o  ;  i  ; 

Mentions  occurrence  of  knots  on  roots  of  applo  trees  supposed  to  have  come  from  Kansas. 
May  and  may  not  have  been  caused  by  a  nematode.  (J.  F.  J.) 

672.  [Editorial.]  The  peach  yellows.  <Rural  Californian,  vol.  xv,  Los  Angeles,  Mar., 

1892,  p.  142,  1  eol..  »  ;  > 

Quotes  opinion  of  Meehan  that  yellows  is  caused  by  Agaricus  melleus.  Argues  against 
the  idea  and  states  that  the  climate  of  parts  of  California  is  certainly  favorable  for  the 
growth  of  Agaricus  and  fruit-growers  should  ho  careful  about  the  importation  of  trees. 

( J  .  J.) 
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673.  [Editorial.]  The  two  puzzles.  Pear  blight.  <^Cult.  and  Country  Gent.,  61st 

year,  Albany,  Dec.  3,  1891,  p.  976,  |  col. 

Refers  to  peach  yellows  and  pear  blight  and  concludes  only  method  of  eradication  is  to 
cut  oil' and  burn  diseased  parts.  Mentions  cutting  out  of  diseased  wood  of  pears  and  ad¬ 
vantage  resulting  from  better  cultivation  of  remainder  of  orchard  in  producing  better  fruit. 
(J.  F.  J.) 

674.  [Goethe,  K.]  Einige  Ursachen  durftigen  Wachsthums  der  Obstbaume.  <^Ber.  K. 

Leliranst.  fur  Obst-  und  Weinbau  zu  Geisenlieiin  am  Rhein,  fin*  d.  Etatsjahr 
1889-90,  Wiesbaden,  1891,  pp.  38-40,  fig.  1. 

As  a  cause  of  stunted  growth  of  young  nursery  trees  gives  the  differences  existing  be¬ 
tween  stock  and  scion.  Recommends  selection  of  seed  for  stocks  from  vigorous  parents  and 
the  rejection  of  all  stunted  stocks.  A  common  cause  of  stunted  growth  is  too  deep  planting. 
Such  deeply  set  trees  are  not  only  stunted,  but  were  liable  to  diseases  and  to  attacks  of  in¬ 
sects.  Mentions  that  deep-set  trees  are  more  likely  to  have  “Krebs”  or  in  case  of  stone 
fruits  “gummosis.”  Such  plants  also  suffer  first  from  frost.  Even  if  plauted  only  5  cm. 
too  deep  the  tree  suffers.  One  may  suppose  the  injurious  effects  of  deep  planting  are  due  to 
the  injurious  effects  of  the  soil  moisture  on  the  bark  of  the  buried  portion,  or  that  they  are 
due  to  the  hindering  of  respiration  of  this  portion  of  the  bark,  causing  stagnation  of  the  sap. 
One  thing  is  certain,  the  flow  of  sap  is  hindered  through  the  buried  stem  and  causes  the 
production  of  watersprouts  and  roots  here.  Lack  of  moisture  may  also  be  the  cause  of  the 
trouble.  (W.  T.  S.) 

675.  “Indigator.”  Die-back.  <[Fla.  Disp.,  Farmer  and  Fruit  Grower,  new  ser., 

vol.  hi,  Jacksonville,  Jan.  29, 1891,  j).  85. 

Gives  analyses  of  soil  upon  which  die-back  of  orange  does  and  does  not  exist,  showing 
that  soil  where  it  exists  has  more  organic  matter  and  more  phosphoric  acid  than  the  one  on 
which  it  is  not  known.  (D.  G.  F.) 

676.  JGnsson,  Bengt.  Om  brannflackar  pa  vaxtblad.  <^Bot.  Notiser.  Lund,  1891, 

pp.  1-16,  49-62,  pi.  2. 

Burnt  spots  on  leaves  of  plants,  which  are  kept  in  green  or  hot  houses,  have  been  recorded 
in  the  oldest  phytopathological  literature.  Several  theories  have  been  given  to  explain  their 
origin,  and  the  author  shows  by  experiments  that  the  oldest  theory,  that  the  burnt  spots 
are  caused  by  the  action  of  the  sun’s  rays  through  air -bubbles  in  the  glass,  is  entirely 
correct.  Among  the  different  theories,  enumerated  and  discussed  by  the  author,  the  fol¬ 
lowing  might  be  mentioned;  De  Candolle  (Physiologie  v6getale,  hi.  p.  1113)  thought  that 
the  water  might  soften  tlxe  tissue  of  the  leaves  and  then  by  being  heated  in  the  sun  prevent 
the  evaporation  and  produce  burnt  spots.  Sorauer  (Pflanzenkrankheiten,  2nd  ed.,  i.  p.  456) 
says  that  when  drops  of  water  are  left  upon  leaves  of  plants  in  hothouses  without  draught 
and  exposed  to  the" sun,  they  cause  burnt  spots.  Other  authors,  Neumann  (Adansonia,  vol. 
ii,  1862)  and  Frank  in  part  (Die  Krankheit.  d.  Pflanzen,  1880,  p.  174)  believed  that  the  drops 
of  water  merely  by  their  own  heat  could  produce  the  burning,  but  Frank  was  not  un¬ 
willing  to  suppose  that  the  drops  might  also  have  the  same  effect  as  lenses.  Hoffmann 
(Sameubruch  bei  der  Weinbeere,  Bot.  Ztg.,  1872,  p.  113)  had  observed  that  grapes  upon 
which  drops  of  water  had  been  left  became  burnt,  and  he  thought  that  the  drops  had  really 
acted  as  lenses,  concentrated  the  sunlight  and  produced  the  burning,  and  this  theory  has 
also  been  given  by  Yon  Thiimen  (Ueber  den  Sonnebrand  der  Rebenblatter,  Die  Weinlaube, 
1886  pp.  409-410).  The  author  has  now  examined  these  different  theories  and  he  has  proved 
that  drops,  fallen  upon  leaves,  are  unable  to  burn,  since  they  represent  but  half  a  lens, 
and  they  are  not  able  to  burn  by  their  own  heat,  since  this  is  far  from  being  strong 
enough  to  disturb  the  tissues.  The  only  acceptable  explanation  is  that  poor  glass  with 
air  bubbles  produces  the  burning,  although  he  is  not  quite  unwilling  to  see  some  cause  in 
drops  of  water  which  are  hanging  down  from  the  inside  of  the  glass.  (Theo.  Holm.)  (See 
Bot.  Gaz.,  vol.  xvn,  Mar.  17.  1892,  pp.  89-91.) 

677.  May,  Walter.  Die  Rohrzucker-Culturen  auf  Java  undihre  Gefahrdung  durchdie 

Sereh-Krankheit.  <^Bot.  Zeit.  49  Jalirg.  Leipzig,  Jan.  2,  1891,  pp.  10-15. 

After  giving  a  general  account  of  the  soil  and  climatic  conditions  in  Java  in  reference  to 
thecultureof  sugarcane,  the  author  describes  the  Sereh-disease.  It  appeared  in  Java  in  1879- 
1880  but  did  not  cause  much  damage  until  five  years  later,  when  it  spread  rapidly  over 
almost  the  entire  island,  causing  immense  loss.  Since  then  the  disease  has  prevailed  to 
greater  or  lesser  extent  every  year.  The  outer  symptoms  of  the  disease  are  given  thus :  The 
stems  remain  short,  the  leaves  are  crowded,  many  branches  and  aerial  roots  are  produced; 
the  diseased  plants  do  not  develop  a  tall- upright  stem,  but  form  a  small  fan-shaped  tuft  of 
leaves.  In  the  worst  cases  no  cane  is  produced,  only  leaves;  certain  tissues  of  the  dis¬ 
eased  plants  become  reddened,  and  cuttings  taken  from  such  plants  show  an  increased 
redness  and  finally  decay.  The  checked  growth  of  the  diseased  plants  brings  about  a 
diminished  sugar  content  and  the  sugar  present  is  difficult  to  secure.  As  to  the  cause  of 
the  disease  no  generally  accepted  explanation  has  been  put  forth.  Nematodes,  bacteria 
and  even  methods  of  culture  newly  introduced  have  been  supposed  by  different  writers  to 
be  the  cause.  The  best  means  of  combating  the  malady  at  present  known  is  to  obtain  sets 
from  Sereli-free  regions  such  as  Borneo.  (W.  T.  S.) 

678.  McC  allan,  C.  W.  [and  Howard,  L.  O.].  The  Bermuda  peach  maggot  and  orange 

rust.  <Insect  Life,  vol.  hi,  Washington,  Nov.,  1890,  pp.  120-121. 

Describes  disease  of  oranges.  Trees  die  from  limb  to  limb  in  one  year.  New  shoots  also 
die  rapidly  and  in  three  or  four  years  the  tree  is  entirely  dead.  This  is  said  to  be  die-back. 
Disease  yields  to  treatment  with  carbolic  or  creosote  washes  “provided  the  existing  cause  is 
removed,  and  this  latter  is  variously  ascribed  to  over-fertilization,  deep  planting  and  im¬ 
perfect  drainage.”  (J.  F.  J.) 
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679.  [Meehan,  T.]  Peach  yellows.  -^Meehan’s  Monthly,  vol.  i,  Germantown,  Pa., 

Oct.  1891,  p.  55,  £  col. 

Considers  disease  due  to  Agaricus  melleus.  (J.  F.  J.) 

680.  [Meehan,  T.]  Peach  yellows.  <^Meelian’s  Monthly,  vol.  ii,  Germantown, 

Pa.,  Peh.  1892,  p.  27,  i  col. 

Refers  to  fears  of  spread  of  peach  yellows  in  California.  Considers  disease  due  to  Agari¬ 
cus  melleus.  “We  would  just  as  soon  expect  to  hear  of  the  peach  yellows  in  California  as 
we  would  to  hear  of  an  acre  of  pineapples  being  produced  in  Maine.”  (J.  F.  J.) 

681.  Rathay,  Emericii.  Ueber  eine  merkwiirdige  durch  den  Blitz  an  Vitis  vinifera  her- 

vorgerufene  Erscheinung.  <Denksclir.  d.  math,  natnrw.  Classe  d.  K.  Akad.  d. 
Wissenscli.  Bd.  lviii,  Wien,  1891,  pp.  26,  pi.  i-ii. 

An  interesting  and  exhaustive  paper  on  the  remarkable  effects  produced  by  lightning  on 
Vitis  vinifera.  The  author  discusses  the  autumnal  coloration  of  grape  foliage,  the  colora¬ 
tion  as  a  result  of  mechanical  injuries  to  the  leaf  veins,  the  petioles  and  shoots,  coloration 
due  to  lightning  and  various  questions  concerning  the  effects  of  lightning  on  vines  grown 
under  glass.  The  paper  concludes  with  the  following  summary: 

(1)  According  to  observations  hitherto  made,  lightning  in  graperies,  as  in  herds  of  sheep, 
does  not  single  out  individuals  but  strikes  large  numbers;  (2)  the  tips  of  shoots  struck  by 
lightning  die,  while  the  parts  lower  down  survive,  at  least  for  some  time;  (3)  the  assertion 
of  Colladon’s,  which  is  doubted  by  Caspary,  that  the  foliage  of  the  vine  is  reddened  by  the 
effects  of  lightning,  is  correct  in  regard  to  all  vines  whose  foliage  shows  red  coloration  in  the 
fall;  (4)  the  latter  is  peculiar  to  Vitis  sylvestris ,  is  furthermore  to  all  purple  and  certain  red 
varieties  of  Vitis  vinifera  and  finally  to  certain,  but  by  no  means  all  purple,  varieties  of 
American  vines  ;  (5)  vines  that  redden  in  the  autumn  also  do  so  as  a  result  of  mechanical 
injuries  to  the  leaf-nerves,  petioles,  and  stems.  Girdling,  bending,  and  partial  severing  of 
the  latter,  produces  a  red  discoloration  of  all  leaves  above  the  injured  parts;  (6)  the  redden¬ 
ing  of  vine  leaves  after  receiving  mechanical  injuries  is  not  conditioned  by  a  diminished 
transportation  of  water ;  (7)  vine  leaves,  that  assume  a  red  color  as  a  result  of  mechanical 
injuries,  transpire  much  less  than  green  leaves;  (8)  the  red  coloration  of  vine  leaves  caused 
by  lightning,  resembles  in  every  respect  that  occurring  as  the  result  of  mechanical  injuries; 
(9)  the  change  in  color  is  only  an  indirect  result  of  lightning  caused  by  the  latter  killing  the 
tissue  found  on  the  outside  of  the  cambium  in  the  middle  pieces  of  numerous  successive  in¬ 
ternodes,  which  corresponds  to  a  repeated  girdling;  (10)  the  cambium  of  the  shoots  affected 
by  lightning  continues  to  live  and  produces,  in  an  outward  direction,  a  callus  within  the 
deadened  tissues,  surrounded  with  cork,  while  in  an  inner  direction  it  produces  a  ring  of 
wood,  which  is  separated  from  the  older  wood  by  a  thin  brown  layer;  (11)  according  to  the 
observations  of  many,  the  berries  struck  by  lightning  dry  up  completely.  (B.  T.  G.) 

082*  Sahut,  Felix.  Les  vegetaux  consideres  comme  des  thermometres  enregistreurs. 
<Ann.  Soc.  (Fliort.  et  d’hist.  nat.  del’Herault,  2  s6r.  tome  xxm,  Montpellier, 
May,  June,  1891,  pp.  158-178. 

Discusses  the  effect  of  cold  on  introduced  plants  from  observations  made  in  southern 
France  during  a  period  of  more  than  thirty  years.  The  conclusions  are  as  follows:  (1)  All 
other  conditions  being  the  same,  individuals  whose  wood  is  well  ripened  will  resist  cold  more 
than  those  whose  wood  is  not  well  ripened.  Individuals  of  some  tender  species  will  be  affected 
more  or  less  by  the  same  degree  of  cold  according  as  they  are  in  a  more  or  less  active  state  of 
vegetation.  (2)  Given  a  specific  fall  of  temperatnre,  plants,  for  the  most  part,  at  least,  will 
he  much  more  seriously  affected  if  the  air  be  moist  than  if  it  he  dry.  (3)  With  equal  tem¬ 
peratures,  other  conditions  remaining  the  same,  the  effects  of  cold  will  be  more  destructive 
if  the  trees  and  plants  be  violently  shaken  by  the  wind  at  the  time  of  a  great  fall  of  tem¬ 
perature.  Plants  which  will  resist  12°  in  still  air  may  freeze  at  8°  in  windy  weather.  (4) 
The  effects  of  a  given  lowering  of  temperature  will  he  destructive  in  proportion  to  the  per¬ 
sistence  of  the  cold.  (5)  The  resistance  to  cold  of  a  woody  plant  increases  in  proportion  to 
its  arborescence.  (0)  In  like  conditions,  also,  a  sickly  plant  will  be  more  sensitive  to  cold 
than  a  healthy  one.  Chlorotic  vines,  for  instance,  are  much  more  subject  to  cold  than  healthy 
ones  placed  side  by  side.  (7)  Observations  must  not  be  confined  to  a  single  individual.  In  di-f 
ierent  individuals  of  every  species  the  resistance  to  cold  varies  appreciably.  The  author 
believes  it  is  possible  by  an  intelligent  selection  carried  on  for  a  number  of  generations  to 
create  in  many  species  of  plants  races  less  tender  than  those  we  are  familar  with.  (E.  F.  S.) 

683.  Smith,  Erwin  F.  The  peach  rosette.  <^Jour.  Mycol.,  vol.  vi,  Washington, 

April  30,  1891,  pp.  143-148,  pi.  viii-xiii. 

Describes  a  disease  similar  in  its  appearance  and  effects  to  peach  yellows,  mentioning 
points  of  resemblance  and  difference.  Occurs  in  Georgia  and  Kansas.  Does  not  consider  it 
due  to  attacks  of  insects,  as  lias  been  supposed.  The  disease  is  contagious,  and  affected 
trees  should  be  dug  out  and  burned.  (J.  F.  J.) 

684.  Smith,  Erwin  F.  What  to  do  for  peach  yellows.  <Mour.  Mycol.,  vol.  vi,  Wash¬ 

ington,  Mar.,  1890,  pp.  15-16. 

Mentions  experiments  made  with  fertilizers,  which  do  not  warrant  recommending  any 
special  treatment.  Only  plan  suggested  is  to  dig  out  and  burn  affected  trees.  (J.  F.  J.) 

685.  “Violet.”  The  violet  disease.  <Wm.  Florist,  vol.  vi,  Chicago  and  N.  Y.,  Feb. 

18, 1892,  p.  590, 1  col.,  lig.  1. 

Gives  experience  in  raising  violets  and  says,  “keep  the  cold  water  off  your  violet  foliage 
and  you  will  have  no  disease.”  (J.  F.  J.) 
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686*  Vochting,  Hermann.  liber  die  Abhangigkeit  des  Laubblattes  von  seiner  Assimila- 
tions-Thatigkeit.  <Bot.  Zeit.,  49  Jalirg.,  Leipzig,  Feb.  20,  1891,  pp.  113-125, 
Feb.  27,  129-143,  pi.  1,  (ill.) 

Experimented  with  Mimosa  pudica ,  Solanum  tuberosum ,  Tropceolum  lobbianum ,  Doli- 
chospermum  halicacabum,  and  an  ornamental  cucurbit.  In  all  cases  a  part  of  the  stem  was 
placed  in  a  space  containing  air  free  from  CO2  and  exposed  as  usual  to  the  sun.  I11  every 
case  old  leaves  already  formed  when  introduced  into  COrfree  air  turned  yellow,  a»d  in  many 
cases  fell  off.  The  young  leaves  formed  in  C02-free  air  showed  abnormal  shape,  size,  and 
color,  hut  differed  from  etiolated  leaves.  Such  leaves  did  not  recover  when  the  plant  was 
placed  in  normal  atmosphere  again.  Shows  plainly  that  leaves  are  dependent  on  their  own 
assimilation  for  growth  beyond  a  certain  stage  of  development,  and  also  that  they  must 
assimilate  to  support  themselves  when  fully  grown.  (W.  T.  S.) 

687.  Wadsworth,  C.  D.  Is  the  violet  disease  a  myth?  <Wmer.  Florist,  vol.  vn, 

Chicago  and  N.  Y.,  Dec.  31, 1891,  p.  443,  £  col. 

Gives  experience  with  violets  and  believes  the  so-called  disease  is  due  entirely  to  “wrong 
treatment,  or  some  parasite,  insect,  or  something  of  that  nature  attacking  the  plants.” 
(J.F.  J.) 

688.  Wadsworth,  C.  D.  The  violet  disease.  <(Am.  Florist,  vol.  yii,  Chicago  and 

N.  Y.,  Feb.  25,  1892,  p.  624,  £  col. 

States  failure  to  grow  violets  and  concludes  it  to  be  due  to  the  soil  used.  (J.  F.  J.) 

(See  also  Nos.  739,  752,  758,  759,  766,  774,  775,  777,  and  781.) 

0. — diseases  due  to  fungi,  bacteria,  and  myxomycetes. 

I. — RELATIONS  OF  HOST  AND  PARASITE. 

6S0.  Arcangeli,  G.  Sopra  i  tubercoli  radicale  delle  leguminose.  <Wtti  reale  Accad. 
Lincei  Anno  288,  ser.  4,  vol.  vii,  Rome,  Mar.  15,  1891,  pp.  223-227. 

Review  of  recent  work  on  root  tubercles  of  Leguminosse.  Says  Woronin  did  not  dis¬ 
cover  bacteria  in  the  tubercles,  but  instead  Gasparrini,  who  published  in  1851  in  Attiacmd. 
sc.  d.  Napoli,  t.  vi,  as  was  recently  noted  by  l’irotta.  ( W.  T.  S.) 

690.  Darmst^edter,  Ludwig.  Der  Schutz  der  Pflanzen  und  Thiere  durch  Wachse  und 
Fette.  <Prometheus,  Jahr.  11.,  vol.  xxxvi,  Berlin,  1891,  pp.  572-574. 

Looks  upon  wax  forming  the  bloom  in  many  plants  and  a  thick  coating  in  some,  as  a  pro¬ 
tection  against  parasites.  The  wax  is  not  glycerine-ether  but  combinations  of  fatty  acids 
with  higher  fatty  alcohols.  (W.  T.  S.) 

69 1  •  Kionka,  H.  Die  Wurzelknollchen  der  Leguminosen  zusammenfassender  Bericht  iiber 
die  Gesammte  diesbeziigliche  Litteratur  mit  besonderer  Beriicksichtigung  der  neueren. 
<Biol.  Centralbl.  Bd.  xi,  Leipzig,  June  1891,  pp.  282-291. 

A  good  resumb  of  recent  work  on  the  subject  of  root  tubercles  of  Leguminoste. 
(W.T.  S.) 

692.  Magnin,  Ant.  Sur  quelques  effects  du  parasitisme  chez  les  vegetaux.  <Comp. 

rend.  Acad.  d.  Sci,,  vol.  cxm,  Paris,  Nov.  30, 1891,  pp.  784-786. 

In  reply  to  criticisms  by  M.  Vuillemin,  M.  Magnin  explains  that  in  speaking  of  the 
smutted  tiowers  of  Lychnis  aioica,  he  used  the  term  hermaphrodite  in  a  morphological 
rather  than  physiological  sense.  The  anthers  are  not  tilled  with  pollen  grains  hut  always 
with  spores  of  Ustilago.  Some  additional  facts  confirm  M.  Yuillemin's  observations :  (1) 
The  possibility  of  local  infection,  suspected  by  M.  Rose  and  verified  by  M.  Vuillemin,  must 
also  be  admitted  for  Euphorbia  cyparissias  and  E.  verrucosa,  emasculated  by  JJromyces  pisi 
and  77.  scutellatus ;  (2)  as  in  case  of  L.  dioica,  the  parasite  which  causes  stamens  to  appear 
in  the  neuter  tiowers  in  Muscari  comosum  only  increases  the  size  of  organs  which  exist 
already  in  a  more  or  less  atrophied  form  in  the  neutral  tiowers  of  healthy  plants ;  (3)  ovaries 
have  never  been  observed  in  the  smutted  staminate  flowers  of  Lychnis  vespertina  or  Muscari 
comosum  and  this  is  another  proof  that  whenever  such  changes  take  place  the  rudiments 
of  the  organs  must  have  been  present.  The  smut  exerts  a  remarkable  indirect  effect  on  the 
peduncles  of  the  staminate  flowers  in  Lychnis.  In  the  healthy  staminate  plant  the  flower 
falls  early  and  the  peduncle  quickly  dries.  On  the  contrary  m  the  pistillate  plant  the 
peduncle  persists  until  after  the  dissemination  of  the  seeds.  Now,  in  parasitized  staminate 
flowers  the  peduncle  also  persists  quite  a  long  time  after  anthesis,  simulating  the  pistillate 
flowers.  (E.  F.  S.) 

693.  [Meehan,  T.]  Bacteria  and  plant  diseases.  <Meehan’s  Monthly,  vol.  11,  German¬ 

town,  Pa.,  Jan.,  1892,  p.  8,  £  col. 

Notes  general  belief  that  bacteria  are  sole  cause  of  disease.  This  has  not  been  demon¬ 
strated.  Believes  they  may  hasten  disease  in  plants  while  not  causing  it.  ( J.  F.  J.) 

694.  Taylor,  John.  Grafting  reputed  blight-proof  apples  on  blighty  stocks.  <Agric, 

Gaz.  N.  S.  Wales,  vol.  11,  April,  1891,  p.  224. 

Mentions  successful  experiment  made  in  grafting  reputed  blight-proof  apples  on  “  blighty  ” 
stocks.  (M.  V.)  * 

(See  also  Nos.  711,  807,  855,  871,  873,  894,  and  981.) 
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II. — DISEASES  OF  FIELD  AND  GARDEN  CROPS. 


695.  [Anon.]  Botany.  <Univer.  Rec.,  Univ.  of  Michigan,  vol.  1,  Ann  Arbor,  April, 

1891,  pp.  16-17. 

Notices  laboratory  studies  of  A.  C.Eycleshynier,  upon  club  root  ( Plasmodiophorabrassicde ) 
qf  cruciferous  plants,  and  of  W.  H.  Rush  on  Peronospora  qanaliformis.  (See  Nos.  885, 
and  377.)  (1).  G.F.) 

696.  [Anon.]  Peronospora  hyoscyami.  <Wiener  illust.  Gart.-Zeit.,  16  Jahrff.,  Wien, 

Miirz,  1891,  p.  130. 

Short  notice  stating  that  Peronospora  hyoscyami  is  found  in  Europe  almost  exclusively  on 
Byoscyamus.  but  news  is  received  from  Australia  that  it  is  doing  great  damage  to  tobacco. 
Bordeaux  mixture  is  recommended  as  a  preventive  measure.  (W.  T.  S.) 

697.  [Anon.]  Rust  in  wheat  conference.  <Agric.  Gaz.  N.  S.  Wales,  vol.  n,  Sydney, 

July,  1891,  pp.  403-406. 

Gives  many  recommendations  for  the  immediate  attention  of  the  farmer,  as  for  example, 
general  experience  shows  that  early  sown  wheat  frequently  escapes  rust  when  late  does  not. 
(M.  V.)  (See  also  Agric.  Jour.  Cape  Colony,  vol.  v,  June  2,  1892,  pp.  44-45:  this  Journal, 
pp.  287-289.) 

698.  [Anon.]  Smut  in  wheat.  <Bull.  No.  32,  Dept.  Agric.  &  Immigration,  Winni¬ 

peg,  Feb.  25,  1892,  pp.  8. 

Notes  two  kinds  of  smut  in  wheat,  loose  or  black  smut  and  bunt  or  stinking  smut.  De¬ 
scribes  the  two  diseases  and  their  reproduction.  Under  head  of  “treatment”  suggests  use 
of  sulphate  of  copper  (1  pound  to  8  quarts  of  water  for  8  bushels  of  seed) :  spread  on  floor 
and  sprinkle  with  solution  and  then  sift  on  dry  lime  to  hasten  drying.  Seed  may  also  be 
treated  in  a  vat.  (J.  F.  J.)  J  °  3 

699.  Atkinson,  G.  F.  Anew  root-rot  disease  of  cotton.  ^Insect  Life,  vol.  in,  Wash¬ 

ington,  Mar.,  1891,  pp.  262-264. 

Describes  a  disease  due  to  a  species  of  Nematode  worm,  Heterodera  radicicola.  The  exter¬ 
nal  characters  are  similar  to  those  caused  by  the  fungus  Ozonium.  (J.  F.  J.) 

700.  Atkinson,  Geo.  F.  Anthracnose  of  cotton.  <Jour.  Mycol.,  vol.  vi,  Washington, 

April  30,  1891,  pp.  173-178,  pi.  xvn,  xvm. 

Gives  detailed  description  of  fungus  causing  the  disease  (Colletotrichum  gossypii  Southw.) 
(See  No.  732).  (J.  F.  J.) 

701.  Barclay,  A.  Rust  and  mildew  in  India.  ^Jour.  Bot.,  vol.  xxx,  London,  Jan. 

1892,  pp.  1-8,  pi.  1,  2  diagrams. 

Refers  to  extent  of  injury  from  rusts,  etc.,  in  all  parts  of  the  world.  Quotes  from  Bolley 
as  to  occurrence  in  the  United  States,  and  notes  its  being  found  in  India.  Australia,  Japan, 
etc.  Estimates  loss  to  wheat  growers  in  India  at  nearly  3,000,000  rupees  annually.  (J.  F.  J.) 

702.  Bolley,  H.  L.  Potato  scab,  a  bacterial  disease.  <^Proc.  Am,  Asso.  Adv.  Sci.,  vol. 

xxxix,  Salem,  Mass.,  July,  1891,  pp.  334-335. 

Abstract  giving  a  statement  of  contents  of  paper.  Concludes  the  bacterial  origin  of  disease 
to  be  proved  by  tinding  (1)  a  specific  bacterium  in  the  true  scab:  (2)  raising  diseased  tubers 
from  diseased  seed  and  tubers  free  from  disease  from  treated  seed ;  (3)  raising  healthy  tubers 
by  isolation  in  same  bill  where  all  others  became  diseased;  and  (4)  producing  disease  in 
healthy  tubers  by  artificial  infection.  (See  also,  Nos.  119, 120, 121.)  (J.  F.  J.) 

703.  C [hurchill,  G.  W.].  Anthracnose  of  the  bean.  <Cult.  and  Count.  Gent.,  vol. 

lvii,  Albany,  N.  Y.,  Feb.  4,  1892,  p.  88,  i  col. 

Refers  to  appearance  of  beans  affected  by  the  disease,  and  recommends  that  they  be  soaked 
before'planting  in  solution  of  3  oz.  carbonate  of  copper  dissolved  in  one  quart  of  ammonia 
and  diluted  with  4§  gallons  of  water.  The  beans  should  be  soaked  in  the  solution  for  one 
hour.  (J.  F.  J.) 

704.  Cobb,  N.  A.  Notes  on  diseases  of  plants.  <Agric.  Gaz.  N.  S.  Wales,  vol.  n, 

Sydney,  May,  1891,  pp.  285-287. 

Describes  diseased  horse-radish  plants  attacked  by  Cystopus  candidus,  and  recommends  as 
remedies  rotation  of  crops  and  clean  cultivation.  Pulverized  lime,  flowers  of  sulphur,  and 
eau  celeste  might  also  be  tried.  Recommends  clean  cultivation,  destruction  of  diseased 
plants,  and  rotation  of  crops  for  diseases  of  maize  caused  bv  Ustilago  maydis  and  Puccinia 
maydis.  Under  head  of  diseased  lucerne,  caused  by  Sphcerella  destrvctiva^ refers  to  remedies 
previously  given.  (See  No.  705.)  Says  in  regard  to  “water  core”  of  apple  that  it  is  not  a 
fungus  disease,  but  is  due  to  lack  of  air  and  too  much  water.  (M.  Y.) 

705.  Cobb,  N.  A.  Pathological  notes.  < Agric.  Gaz.  N.  S.  Wales,  vol.  ii,  Sydney, 

Feb.,  1891,  pp.  107-108,  fig.  4.  ^ 

Under  subhead  “A  Disease  of  Lucerne  ”  (Sphcerelladestrnctiva  B.  and  B.),  speaks  of  part  of 
host  attacked,  the  appearance  and  amount  of  the  disease.  Describes  briefly  microscopical 
appearance  and  germination  of  spores.  Recommends  good  surface  drainage  and  a  rapid  suc¬ 
cession. ot  close  mowings.  Reference  is  also  made  to  sphaeriaceous  fungi  and  wheat  rust 
spores,  which  have  been  scattered  by  currents  of  air  and  are  found  on  red  incrusted  fence 
rails,  together  with  a  species  of  lichen,  which  is  the  true  cause  of  the  red  color.  (M.  V.) 
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706.  Cobb,  N.  A.  Pathological  notes.  <Agric.  Gaz.  N.  S.  Wales,  vol.  u,  Sydney, 

April,  1891,  p.  215. 

Gives  a  popular  description  of  maize  affected  with  rust,  the  probable  cause  being  Puccinia 
maydis.  States  also  that  apple  scab  may  be  almost  entirely  prevented  by  spraying  trees 
once  every  two  or  three  weeks  in  spring  and  summer  with  modified  eau  celeste.  (M.  V.) 

707.  [Editorial.]  The  potato  disease.  <Mediterrauean  Nat.,  vol.  i,  Malta,  Sept., 

1891,  p.  54,  £  col. 

Notes  two  diseases  affecting  potatoes,  one  caused  by  Phytophthora  ivfestans ,  the  other  by 
a  bacterium,  Clostridium  butyricum.  The  last  disease  may  be  arrested  by  placing  the  po¬ 
tatoes,  after  they  are  dug,  in  “a  light,  dry,  airy  place.1’  (J.  F.  J.) 

708.  Falconer,  William.  Some  notes  on  the  celery  crop.  <Xult.  and  Country  Gent., 

vol.  lvii,  Albany,  Jan.  14,  1892,  pp.  28-29,  f-  col. 

Notes  rusting  of  celery  on  Long  Island ;  this  prevents  early  blanching.  (J.  F.  J.) 

700.  [?Fawcett,  W.]  Coffee-leaf  disease.  <Bull.  Bot.  Dept.  Jamaica,  No.  22,  King¬ 
ston,  July,  1891,  p.  3,  i  p. 

Notes  the  danger  of  introduction  of  Hemileia  vastatrix  into  Jamaica,  and  gives  proclama¬ 
tion  relative  to  destruction  of  coverings  of  tea  chests  to  prevent  introduction  of  the  fungus 
spores  from  Java  or  Ceylon.  (J.  F.  J.) 

710.  [  ? Fawcett,  W.]  Dr.  Burek’s  method  of  treatment  of  the  coffee-leaf  disease  in  Java, 

[with  notes].  <Bull.  Bot.  Dept.  Jamaica,  No.  22,  Kingston,  July,  1891,  pp. 
3-10. 

An  abstract,  with  notes,  from  a  paper  by  Burek  published  in  the  “  Javaasche  Courant.” 
States  the  disease  is  due  to  a  fungus,  Hemileia  vastatrix ,  which  attacks  the  lower  surfaces 
of  the  leaves  and  gains  entrance  to  the  interior  through  the  stomata.  The  spores  develop 
only  in  water  and  in  darkness,  light  and  moisture  together  being  destructive  to  them.  The 
infection  of  the  leaves  is  described  and  suggestions  are  made  for  cure  or  prevention.  The 
third  pair  of  leaves  on  each  branch,  is  the  one  first  attacked.  If  taken  in  time  and  the  dis¬ 
eased  spot  punctured  with  a  needle  having  on  its  tip  a  small  amount  of  sulphuric  acid,  or  if 
it  be  cut  out  with  a  pair  of  scissors  made  especially  for  the  purpose,  the  disease  can  be 
checked.  It  can  also  be  prevented  by  spraying  with  copper  sulphate,  sulphate  of  quinine 
and  tobacco  water.  The  expense  of  treating  plants  is  very  slight,  not  exceeding  1|  guilder 
cents  each  from  the  time  of  sowing  until  coming  into  bearing.  Planting  hedges  so  as  to  inter¬ 
cept  the  wind  is  also  recommended.  (J.  F.  J.) 

711.  [?Fischer,  A.]  Agricultural  prospects  generally.  <Agric.  Journ.  Dept,  of  Agric. 

of  Cape  Colony,  vol.  iv,  Cape  Town,  Jan.  14,  1892,  pp.  156-157. 

Report  from  Graaff-Reinet  states  that  rust  is  injuring  wheat,  some  farmers  reporting  one- 
third  of  a  crop  lost.  At  Humansdorf  nearly  all  soft  wheat  perished  with  rust,  but  hard 
wheat,  such  as  Blaauw-Horn  withstood  the  rust.  Oat  hay  was  injured  by  rust.  At  Peddie 
rust  is  reported  bad  on  hard  wheat;  beans  “rusted”  in  some  parts  of  the  district.  The 
earlier  varieties  of  grapes  “are  affected  with  rust.”  At  Steynsburg  and  Uniondale  rust  is 
reported  on  wheat  to  some  extent.  (W.  T.  S.) 

712.  [? Fischer,  A.]  The  wheat  crop.  <  Agric.  Journ.  Dept,  of  Agric.  of  Cape  Colony, 

vol.  iv,  Cape  Town,  Jan.  14, 1892,  pp.  155-156. 

Additional  reports  from  seed  inspectors  are  given.  Rust  is  reported  as  destructive  at 
Dooren  Kloof  and  Tarkastad  in  the  eastern  districts.  At  Dooren  Kloof  “the  rust  was 
worse  this  year  than  it  has  been  for  vears ;  several  people  just,  burnt  oft’  their  wbeatto  clean 
the  lands;  others  cut  it  off  for  bedding  for  their  horses.  Even  the  best  wheat  reaped  was 
rusty.”  (W.T.S.) 

713.  Galloway,  B.  T.,  and  Soutiiworth,  E.  A.  Preliminary  notes  on  a  new  and  destruc¬ 

tive  oat  disease.  <Jour.  Mycol.,  vol.  vi,  Washington,  Sept.  10,  1890,  pp.  72-73. 

Give  notes  on  a  disease  of  oats  caused  by  bacteria.  Inoculations  with  the  bacteria  pro¬ 
duced  characteristic  features  of  the  disease  in  five  days.  Cultures  yielded  the  typical  or¬ 
ganism  in  a  nearly  pure  condition.  (See  abstract  in  Proc.  Am.  Asso.  Adv.  Sci.,  vol.  39, 
July,  1891,  Salem,  Mass.,  p.  333,  six  lines.)  (J.  F.  J.) 

714.  Halsted,  B.  D.  Black  rust  of  cotton.  <[ Am.  Agric.,  vol.  l,  New  York,  Oct.,  1891, 

p.  539,  f  col. 

A  notice  of  various  diseases  to  which  cotton  is  subject  and  a  special  reference  to  a  new 
disease  produced  by  Macrosporium  rugricantium  Atkinson.  Advocates  keeping  plants  in 
good  condition  so  as  to  ward  off  attacks  of  disease.  (J.  F.  J.)  (See  No.  246a.) 

715.  Halsted,  B.  D.  Experiments  with  sweet  potatoes.  <^Cult.  and  Country*Gent., 

vol.  lvii,  Albany, 'Jan.  14, 1892,  p.  28, 1£  col.,  1  diagram. 

Gives  results  of  experiments  with  various  manures  and  fertilizers  on  black  rot  and  soil 
rot.  (J.  F.  J.) 

716.  Halsted,  B.  D.  Fungous  diseases  of  various  crops.  ^Eleventh  Ann.  Kept.  N.  J. 

Agric.  Ex.  Sta.,  New  Brunswick,  1891,  pp.  345-366,  lig.  3. 

Gives  notes  upon  Ararious  diseases  of  garden  and  ornamental  crops.  Notes  presence  of 
Phytophthora  ivfestans  as  destructive  in  various  parts  of  the  State;  also  presence  of  the 
parasite  in  potatoes  sent  from  Ireland.  Notes  occurrence  of  the  bacterial  blight  of  Burrill 
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and  refers  to  the  scab  described  by  Thaxter  and  Bolley.  Records  Plnsmodiophora  brassicce 
Wor..  upon  cabbage  and  radish,  and  for  the  first  time  in  America  Peronospora  parasitica 
DBy.,  on  leaves  of  cabbage  and  Hesperis  matronalis.  Notes  also  Macrosporium  brassicce 
Berk.,  on  cabbage.  Cystopus  candidus  (Pers.)  Lev.,  is  recorded  as  doing  damage  on  radish, 
and  a  sclerotial  disease  of  turnips  and  carrots  is  noticed.  A  bacterial  disease  of  salsify  is 
spoken  of  as  quite  widespread  in  the  State  and  likely  to  prove  very  contagious.  Botrytis 
parasitica  and  Urocystis  cepulce  are  reported  as  doing  damage  to  onions  and  onion  sets. 
Notes  presence  of  Cercospora  flagilleformis  E.  &  Hals.,  n.  sp.  on  spinach,  and  reviews  work 
done  in  Bull.  70  of  N.  J.  Ex.  Sta.  (See  No.  135).  Gives  figures  of  Phyliosticta  hortorum  Speg., 
on  the  eggplant,  where  it  causes  serious  losses,  together  with  Glceosporium  melongence\. 
Si.  E.  Figures,  with  description  Glceosporium piperatum  E.  &.E.,  and  Colletotrichum  nigrum 
E.  &  Hals.,  and  notes  a  species  of  Phyliosticta ,  all  three  on  the  foliage  of  the  pepper.  Notes 
presence  at  Piscataway  of  Septoria  armoracice  Saec.,  and  liamularia  armoracice  FI.,  on 
leaves  of  horse  radish.  Discusses  diseases  of  the  cultivated  hollyhock,  Puccinia  malva- 
coarum  Mont.,  Cercospora  althceina  Sacc.,  and  Colletotrichum  malvarum  (B.  &.  Gasp.,)  South- 
worth.  The  violet  (  V .  odorata)  diseases  are  reviewed  shortly  and  mention  made  of  Cercoc- 
pora  violce  Sacc.,  Phyliosticta  violce  DBy.,  Glocosporium  violocB.  &  Br.,  and  Zygodesmus  albi- 
dus  Ell.  &  Hals.  The  fungi  especially  troublesome  to  carnations  mentioned  are  Septoria 
dianthi  Desm.,  and  Vermicularia  subeffigurata  Schw.  Cercospora  resedce  Fckl.,  on  culti¬ 
vated  mignonette  is  mentioned  as  controlled  by  Bordeaux  mixture.  The  black  knot  of 
plum  and  cherry  trees  is  treated  of  and  reference  made  to  Bull.  No.  78  N.  J.  Agric.  Ex.  Sta. 
Quotes  report  of  J.  M.  White  who  was  successful  in  the*treatment  of  his  Glairgeau  and 
Deil  pears  for  leaf-blight  and  cracking  by  use  of  ammoniacal  solution,  6  oz.  copper  carbonate 
in  100  gallons  of  water.  Mr.  White  estimates  the  cost  of  treating  an  orchard  of  100  apple 
trees  thirty  to  forty  years  old  five  times  with  carbonate  of  copper  at  about  $20.  (See  Exper. 
Sta.  Rec.,  vol.  ill,  Dec.,  1891,  pp.  306-308.)  (D.  G.  F.) 

717.  Halsted,  B.  D.  Soil-rot  of  the  sweet  potato.  <Cult.  and  Country  Gent.,  vol.  lvi, 

Albany,  N.  Y.,  Mar.  5,  1891,  p.  148,  1  col.,  fig.  1. 

Gives  popular  description  of  disease  with  possible  remedies.  (See  No.  53.)  (D.  G.  F.) 

718.  Halsted,  B.  D.  The  black-rot  of  the  sweet  potato.  <Cult.  and  Country  Gent., 

vol.  lvi.,  Albany,  N.  Y.,  Feb.  5, 1891,  p.  104,  2  cols.,  fig.  1. 

Gives  popular  description  of  disease  of  sweet  potato  caused  by  Ceratocystis  fimbriata  Ell. 
&  Hals.  (See  No.  53.)  Reviewed  in  Popular  Gardening,  Buffalo,  N.  Y.,  vol.  vi.  Apr.  1891  p 
128.  (See  No.  264.)  (D.  G.F.) 

719.  Halsted,  B.  D.  The  scab  of  potatoes.  <(Am.  Agric.,  vol.  Li,  New  York,  Mar 

1892,  p.  171,1  col. 

Gives  a  list  of  various  theories  advanced  to  account  for  scab.  Concludes  that  real  cause 
is  a  fungus.  Gives  outline  of  work  of  Bolley,  Thaxter,  Humphrey,  and  others,  and  mentions 
means  advocated  for  its  prevention.  (J.  F.  j.) 

720.  Halsted,  B.  D.  The  southern  tomato  blight.  <Miss.  Agric.  and  Mechanical  Col. 

Exper.  Sta.,  Bull.  No.  19,  Jan.,  1892,  Agric.  Col.,  pp.  1-9, 11-12. 

Describes  disease  and  gives  experiments  in  inoculation  of  tomatoes  from  diseased  potatoes, 
and  vice  versa.  Seedlings  also  experimented  with,  with  rather  unsatisfactory  results.  The 
conclusions  are  that  the  blight  is  due  to  a  bacterium ,  probably  the  same  as  that  causing  the 
potato  disease ;  that  it  is  also  the  same  as  the  blight  of  cucurbits,  and  can  be  transferred  from 
one  to  the  other,  and  that  spraying  with  Bordeaux  mixture  will  probably  prove  a  remedy  or 
preventive.  (See  Gard  and  Forest,  vol.  V.,  Mar.  2,  1892,  p.  108;  Exper.  Sta.  Rec.,  vol  in 
May,  1892,  p.  702.)  (J.F.J.) 

721.  Halsted,  B.  D.,  and  Fairchild,  D.  G.  Sweet  potato  black-rot.  <Mour.  Mycol., 

vol.  vii,  Washington,  Sept.  10,  1891,  pp.  1-11,  pi.  i-iii. 

Describe  the  external  appearance,  characteristics,  cultures,  inoculations,  probable  life 
history,  and  preventive  measures.  The  latter  are  selections  of  healthy  seed  potatoes, 
healthy  sprouts  for  transplanting  from  hot  bed,  rotat  ion  of  crops,  burning  of  refuse,  sparing 
use  of  barnyard  manure,  and  dipping  roots  in  ammoniacal  solution  of  copper  carbonate  b£ 
fore  storing  in  bins  for  winter.  (J.  F.  J.) 

722.  Harvey,  F.  L.  Causes  of  potato  scab.  <Ann.  Kept.  Maine  Agric.  Ex.  Sta.,  part 

iv,  Orono,  Dec.  31,  1890  (1891),  pp.  115-117. 

Reviews  work  of  Thaxter  and  Bolley  on  subject.  (See  No.  311.  Also  Exper.  Sta.  Record 
vol.  hi,  J  an.,  1892,  pp.  395-396.)  (D.  G.  F.) 

723.  Kellerman,  W.  A.  Rusts  and  smuts  of  wheat.  <^Farm,  Field  and  Stockman 

vol.  xv,  Chicago,  Feb.  13, 1892,  p.  151, 1|  col. 

* 

Gives  brief  outline  of  life  history  of  rust  and  smut,  and  recommends  immersion  of  seeds  in 
water  heated  to  from  132°  to  135°  for  prevention  of  smut.  (B.  T.  G.) 

724.  Lagerheim,  G.  de.  La  enfermedad  de  los  pepinos.  <Re vista  Ecqnatoriana, 

tom.  ii,  Quito,  Dec.,  1890,  pp.  1-6. 

Relates  to  a  disease  of  Pepinos  (Solarium  muricatum)  in  Ecuador  caused  by  Phytophthora 
infestans.  A  general  account  of  the  fungus  is  given,  together  with  notes  on  distribution, 
hosts,  remedies,  etc.  The  author  adopts  Mille  Libert’s  name,  Phytophthora  devastatriz,  on 
the  ground  of  priority.  (B.  T.  G.) 
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725.  Lagerheim,  G.  dp:.  Remarks  on  the  fungus  of  a  potato  scab.  <\Jour.  Mycol.,  vol. 
vn,  No.  2,  Washington,  Mar.  10,  1892,  pp.  103-104. 


The  disease  is  caused  by  Spongospora  solani  Brunch.,  and  was  noticed  in  potatoes  pur¬ 
chased  in  Quito,  Ecuador.  Describes  minute  characters  of  the  fungus  and  gives  a  short 
synonymy  of  the  species,  concluding  it  should  be  known  as  Spongospora  mbterranea  (Wallr.). 
( J.  F.  J.) 


726.  [Meehan,  T.]  The  potato  disease.  ^Meehan’s  Monthly,  vol.  n,  Germantown, 

Pa.,  Jan.,  1892,  p.  13,  i  col. 

Notes  that  spores  of  fungus  do  not  penetrate  the  plant,  but,  falling  to  the  ground,  aro 
carried  to  tubers  by  the  rain  and  cause  rot.  Spores  seldom  penetrate  the  ground  more  than 
4  inches,  and  hilling  up  the  vines  as  early  as  possible  in  the  season  is  recommended  as  a  pre¬ 
ventive  of  rot.  (J.  F.  J.) 

727.  Pammel,  L.  H.  New  fungous  diseases  of  Iowa.  <hJour.  Mycol.,  vol.  vn,  No.  2, 

Washington,  Mar.  10,  1892,  pp.  95-103. 


Discusses  fungi  affecting  cereals,  fruits,  and  forest  trees.  Under  the  first  are  considered 
diseases  of  wheat,  barley,  timothy,  brome  grass,  Panicum,  and  clover.  Under  fruit  diseases 
are  considered  plum  scab  or  black  spot,  antbraenose  of  currants,  dustercup  of  gooseberries, 
black  knot  of  plums,  and  white  rust  of  beets.  Under  forest  trees  are  discussed  blight  of 
JEsculus,  cedar  apple  fungus,  and  walnut-tree  diseases.  (J.  F.  J.) 


728.  Pammel,  L.  H.  Potato  scab.  <TOrange  Judd  Farmer,  vol.  xi,  Chicago,  Jan.  9, 
1892,  p.  19,  2  col.,  tig.  1. 

Gives  popular  resume  of  recent  investigations  of  Bolley  and  Thaxter  upon  the  disease. 
(See  Nos.  311, 120,  and  121.)  (D.  G.  F.) 


729.  Peck,  C.  H.  The  potato  rot  fungus.  <Cult.  and  Count.  Gent.,  vol.  lvii,  Albany, 

N.  Y.,  Feb.  4,  1892,  p.  85,  |  col. 

Refers  to  losses  caused  by  potato  rot  and  to  the  value  of  Bordeaux  mixture  as  a  preven¬ 
tive.  Gives  formula.  (J.  F.  J.) 

730.  Prillieux  &  Delacroix.  La  nuile,  maladie  des  melons,  produite  par  le  Scole- 

cotrichum  melophtorum,  nov.  sp.  <Bull.  Soc.  Mycol.  France,  vol.  vu,  Paris, 
Dec.  31,  fasc.  4,  1891,  pp.  218-220,  tig.  1. 

Gives  description  of  external  appearance  of  the  diseased  fruit  and  technical  description 
of  the  fungus.  Notes  its  successful  cultivation  in  artificial  media.  (E.  A.  S.) 

731.  S - .  Die  Kartotfelkrankheit  in  Irland.  <^Naturwisseusch.  Woclienschr.,  vol. 

vi,  Berlin,  Aug.  30,  1891,  p.  358. 

Notices  a  disease  affecting  potatoes  in  Ireland  caused  by  Peziza  scUroliorum.  (J.  F.  J.) 

732.  South  worth,  E.  A.  Anthracnose  of  cotton.  <Jour.  Mycol.,  vol.  vi,  Washing¬ 

ton,  Jan.  6,  1891,  pp.  100-105,  pi.  1  (iv),  tig.  1. 

Disease  due  to  a  new  species  of  fungus  described  under  name  of  Colletotrichum  gossypii. 
Mentions  external  appearance  and  effect  on  the  boll.  Botanical  characters  and  general 
notes.  States  there  is  reason  to  fear  it  will  be  difficult  to  prevent  disease  by  fungicides. 
(J.  F.  J.) 


733.  [Swingle,  W.  T.]  [Rust  of  cereals.]  <U.  S.  Dept,  of  Agric.,  Div.  of  Yeg. 

Path.,  Cir.  No.  12,  Washington  [Dec.,  1891],  p.  1. 

A  circular  of  inquiry  to  ascertain  the  amount  of  wheat  rust  in  the  country,  varieties  at¬ 
tacked,  remedies,  etc.  (J.  F.  J.) 

734.  Weed,  C.  M.  The  smut  of  oats.  <Am.  Agric.,  vol.  li,  New  York,  Mar.,  1892,  pp. 

183-184,  figs.  4. 

Notes  losses  from  smut  in  different  years  and  localities  and  states  it  can  be  prevented, 
as  discovered  by  Jensen,  by  soaking  in  hot  water.  Gives  brief  life  history  of  fungus,  with 
account  of  microscopic  characters  and  remedies.  The  best  method  is  treating  seed  with 
hot  water  at  a  temperature  of  133°  F.  for  five  or  ten  minutes.  (J.  F.  J.) 

735.  Weed,  C.  M.  Wheat  “scab.”  <Am.  Agric.,  vol.  l,  New  York,  Dec.,  1891,  p. 

693.  1  col.,  figs.  2. 

Describes  appearance  of  wheat  affected  by  scab.  Dire  to  species  of  Fnsisporium.  Men¬ 
tions  great  loss  resulting  from  the  disease.  (J.  F.  J.) 

73G.  Woronin,  M.  TJeber  das  “Taumelgetreide”  inSid-TJssurien.  <^Bot.  Zeit.,  49  Jahr., 
Leipzig,  Feb.  6,  1891,  pp.  81-93. 

In  1888  the  author’s  attention  was  called  to  a  serious  disease  of  grains  in  South  Ussnria, 
and  in  1889  lie  received  specimens  from  Wlad vwostok.  together  with  drawings  and  descrip¬ 
tions  of  the  fungi  oocuring  thereon  made  by  N.  Paltscliewsky  and  N.  Epoff.  Gives  a  short 
review  of  tlie  literature  of  similar  diseases  of  grains,  stating  that  the  appearance  of  “in¬ 
toxicating  grain”  is  no  new  phenomenon,  it  having  been  previously  reported  from  Germany 
and  Sweden.  The  diseased  grain,  when  eaten,  produces  in  men  a  serious  disease;  the  prin¬ 
cipal  symptoms  being  pain  in  ihe  head,  vertigo,  nausea,  loss  of  sight,  etc.  In  South  Ussnria 
besides  rye,  wheat,  oats,  millet,  etc.,  were  diseased,  and  not  only  men,  but  also  animals 
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were  affected  by  eating  the  grain.  The  following  were  found  on  the  diseased  grain: 
Fusarium  roseum  Lk.,  Gibberella  saubinetii  Sacc.,  Cladosporiurn  herbarum  Lk.,  Helmin- 
thosporium  sp.,  Epicoccum  neglectum  Desm.,  Trichothecium  roseum  Lk.,  Eurotium  horbario- 
rwmLk.,  Micrococcus  sp.  [causing  redgrains],  Hymenula  glumarum  Cke.  &.  Horke.,  Sphcerella 
or  Didymella ,  Cladochyti  mm  graminis  Biisg.  Besides  these,  some  unidentified  forms  are 
enumerated,  one  of  which,  a  black  stroma,  looked  extremely  like  Puccinia  graminis ,  which 
latter  fungus  was  almost  entirely  absent.  All  of  the  fungi,  except  Puccinia  gramiuis  and 
Cladochytrium  graminis  (both  ot  which  were  rare),  are  saprophytes,  and  are  probably  not 
the  direct  cause  of  the  disease,  which  is  considered  to  be  due  to  the  damp  summer  weather, 
inducing  molding  of  the  grain  during  curing.  As  a  preventive  measure,  the  practice  of 
the  neighboring  people— Chinese  and  Coreans — is  recommended.  This  consists  simply  in 
drying  the  gram  under  shelter  and  thus  prevent  its  molding.  Careful  selection  of  seed  is 
also  enjoined.  The  cause  of  the  disease  produced  in  men  and  animals,  the  author  thinks 
due  to  one  or  more  of  the  following:  Fusarium  roseum ,  Gibberella  saubinetii,  Helmintho- 
sporium  sp.,  Cladosporiurn  herbarum.  ~W.  T.  S.) 

(See  also  Nos.  743,  827,  833,  840,  843,  864,  885,  973,  and  984.) 

III. — DISEASES  OF  FRUITS. 

737.  [Anon.]  Orange-tree  diseases.  <Fla.  Disp.,  Farmer  and  Fruit  Grower,  n.  scr., 

vol.  hi,  Jacksonville,  July  16,  1891,  p.  563. 

Reports  account  of  visit  of  Erwin  F.  Smith  and  W.  T.  Swingle,  agents  of  the  IT.  S.  Dept, 
of  Agric.,  to  Florida  to  investigate  the  diseases  of  oranges.  (D.  G.  F.) 

738.  Argynnis  [Sharpe,  Alda  M.].  Plums  affected  by  fungus.  <Trairie Farmer,  vol. 

lviii,  Chicago,  July  4,  1891,  p.  422,  \  col.,  fig.  1. 

Figures  plum  with  plum  pockets,  Taphrina  pruni,  giving  short  popular  account  of  the 
disease.  (D.G.F.) 

739.  Bailey,  A.  New  disease  of  the  orange.  <Fla.  Agric.,  vol.  xviii,  De  Land,  Nov. 

11,  1891,  p.  603,  £  col. 

Describes  disease  on  sweet  orange  similar  to  “scab.”  Appeared  first  on  lemon  and  spread 
to  oranges.  Sulphur  solution,  10  or  12  gallons  to  40  gallons  of  water,  partially  checked  the 
disease.  (J.  F.  J.) 

740.  Brunk,  T.  L.  Plum  knots.  <Am.  Farmer,  lOtli  ser.,  vol.  x,  Baltimore,  May  1, 

1891,  p.  102,  f  col. 

Notes  disease  to  be  caused  by  Spharea  morbosa  [sic],  and  describes  method  of  its  propaga¬ 
tion.  Recommends  painting  knots  with  linseed  oil  in  the  spring,  and  then  “no  spores  will 
be  found  in  the  warts  and  they  will  crumble  and  fall  away.”  Red  oxide  of  iron  mixed  with 
linseed  oil  gives  perhaps  better  results  than  oil  alone.  Recommends  also  cutting  out  badly 
diseased  trees.  (J.  F.  J.) 

741.  Butz,  Geo.  C.  Black  knot  on  plums.  <Anu.  Rept.  Fenn.  State  College  for  1890 

Harrisburg,  1891,  pp.  166-167,  pi.  1. 

(See  No.  251.)  (J.F.J.) 

742.  Cobb,  N.  A.  Notes  on  diseases  of  plants.  <Agric.  Gaz.  N.  S.  Wales,  vol.  ii,  Syd¬ 

ney,  Jan.,  1891,  pp.  60-62. 

Gives  a  short  popular  description  of  aniliracnose  or  black  spot  on  grapevines,  and  con¬ 
dition  favorable  for  its  development;  also  three  remedies.  Gives  formulae  for  making  Bor¬ 
deaux  mixture  and  eau  celeste,  speaks  of  the  success  of  these  remedies  in  Europe  and 
America.  Then  treats  of  “  pear  blight”  (Fusicladium pirinum) .  Speaks  of  the  close  resem¬ 
blance  of  this  fungus  and  that  causing  apple  scab.  Recommends  ammonia-carbonate  of 
copper  to  be  used  for  spraying  the  trees  and  gives  formulae  for  making.  Under  head  of 
strawberry  leaf-blight  mentions  places  from  which  specimens  of  this  disease  have  been  re¬ 
ceived  and  gives  remedies  for  prevention.  Under  “  Rust  on  marsh  mallows  ”  quotes  from  a 
letter  that  it  is  popularly  believed  this  rust  is  in  some  way  connected  with  wheat  rust. 
Makes  one  or  two  statements  to  show  that  this  is  probably  not  true.  (M.  Y.) 

743.  Cobb,  N.  A.  Notes  on  diseases  of  plants.  <Agric.  Gaz.  N.  S.  Wales,  vol.  n, 

Sydney,  Mar.,  1891,  pp.  155-157. 

Gives  popular  description  of  bitter  rot  of  applo  (Glceosporium  versicolor),  showing  also 
that  the  disease  can  be  given  to  other  fruits,  such  as  peach,  cherry,  mango,  etc.;  mentions 
treatment.  Notes  presence  of  “pear  mite”  and  Fusicladium  and  their  resemblance  to  each 
other,  giving  remedies  for  both  diseases.  Linseed  plants  from  India  and  New  Zealand  were 
attacked  by  Melampsora  lini,  which  caused  great  loss;  finally,  for  peach  rust  recommends 
burning  leaves,  spraying  trees  in  winter  with  sulphate  of  iron  (1  pound  to  8  gallons  of 
water),  and  application  of  potash  manures.  (M.  V.) 

744.  Cobb,  N.  A.  Notes  on  diseases  of  plants.  <^Agric.  Gaz.  N.  S.  Wales,  vol.  ii, 

Sydney,  June,  1891,  pp.  347-348. 

Describes  method  of  entrance  of  spores  of  common  mold  into  core  of  apples,  producing 
what  is  known  as  “moldy  core.”  Recommends  modified  eau  celeste  as  a  probable  remedy. 
Also  quotes  from  Gardeners’  Chronicle  a  description,  by  M.  C.  Cooke,  of  a  new  vine  disease 
{Glceosporium pesti/erum),  received  from  Brisbane.  (M.  Y.) 
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745.  Cugini,  G.,  E  Macchiati,  L.  La  Bacterosi  dei  grappoli  della  vite.  <(Staz.  Sper. 
Agr.  Italiane,  vol.  xx,  Giugno  1891  (18  Luglio),  Asti,  pp.  579-582. 

Give  preliminary  report  upon  a  bacterial  disease  of  young  grape  clusters  found  in  June, 
1891,  at  several  localities  near  Modena.  The  disease  is  manifested  by  a  brown  coloring  and 
final  drying  pp  of  the  stems  and  pedicels  of  the  young  grapes  and  a  consequent  wilting  of 
the  immature  berries.  The  organism  (3-4  by  1-1J  y),  cultivated  on  gelatin,  gives  honey- 
yellow  colonies  with  indefinite  contours,  which  rapidly  become  continent  and  liquefy  the 
medium;  also  grows  on  potato,  giving  same  colored  colonies,  but  with  sinuose  margins. 
Find  the  bright  yellow  color  to  fade  out  upon  extended  cultivation  in  gelatin.  No  inocula¬ 
tions  were  reported  on,  but  it  is  the  intention  of  the  authors  to  work  out  the  life-history  of 
the  parasite.  Think  the  malady  likely  to  prove  a  most  serious  one.  (D.  G.  F.) 

*746.  Desperssis,  J.  A.  Anthracnosis  or  black  spot  of  the  grape.  <[  Agric.  Gaz.  N.  S. 
Wales,  vol.  ii,  Sydney,  July,  1891,  pp.  421-424,  figs.  2. 

Speaks  of  the  microscopic  fungus  causing  the  disease.  Sums  up  results  of  experiments 
carried  on  near  Bordeaux  to  test  different  substances  as  preventives.  Recommends  several 
washes  and  powders,  and  speaks  of  methods  of  applying.  (M.  V.) 

747.  Detmers,  Freda.  Apple  scab  (Fusicladium  dendriticum,  Fckl.).  <(Ohio  Agric. 

Exper.  Sta.,  2d  ser.,  vol.  iv,  Bull.  No.  9,  Columbus,  Dec.,  1891,  pp.  187-192, 
pi.  v— VII. 

Gives  a  list  of  apples  subject  to  attacks  of  disease  and  describes  its  features.  Discusses 
external  characters,  effects  on  host,  and  microscopical  characters.  (See  Exper.  Sta.  Rec., 
vol.  in,  April,  1892,  p.  620.)  (J.  F.  J.) 

748.  Galloway,  B.  T.  A  new  pear  disease.  <\Jour.  Mycol.,  vol.  vi,  Washington, 

Jan.  6,  1891,  pp.  113-114. 

Describes  a  disease  observed  in  Alabama  due  to  Thelephora  pedicellata  Schw.  Recommends 
cutting  out  diseased  wood,  washing  with  copperas  or  sulphate  of  iron,  and  coating  wounds 
with  wax  or  similar  substance.  This  treatment  was  successful  when  tried.  (J.  F.  J.) 

749.  Halsted,  B.  D.  Bacterial  melon  blight.  <Miss.  Agric.  and  Mechanical  Coll. 

Exper.  Sta.,  Bull.  No.  19,  Agric.  College,  Jan.,  1892,  pp.  9-11. 

Describes  disease  due  to  bacterial  germs,  and  mentions  successful*  experiments  in  trans¬ 
ferring  disease  from  cucumbers  to  squashes,  tomatoes,  and  potatoes.  It  thus  seems  to  be  the 
same  disease  in  all  these  plants.  (J.  F.  J.) 

750.  Halsted,  B.  D.  Treatment  of  cranberry  scald  and  cranberry  gall  fungus.  <%Jour. 

Mycol,  vol.  vi,  Washington,  May  14,  1890,  pp.  18-19. 

A  general  description  of  the  diseases,  with  directions  for  treatment.  (See  Ho.  204.)  (J.  F.  J.) 

751.  Kerr,  J.  W.  Plum  knots.  <(Am.  Farmer,  10th  -ser.,  vol.  x,  Baltimore,  May  1, 

1891,  p.  102,  f  col. 

Recommends  cutting  out  diseased  trees  and  planting  varieties  not  subject  to  the  disease. 
Advocates  discarding  Damson  plums  altogether.  (J.  F.  J.) 

752.  Martelli,  [N.  ]  [Ceppi  di  vite  affetti  dalla  cosi  detta  tubercolosi.]  <_Nuovo  Gior. 

Bot.  Ital.  (Bull.  d.  Soc.),  vol.  xxm,  6  Aprile,  1891,  Firenze,  p.  550  [350]. 

Report  by  the  secretary  of  the  Society  of  anote  presented  on  a  doubtful  bacterial  disease  of 
the  vino  called  tuberculosis,  and  the  exhibition  of  slide,  showing  the  organism  of  the  tuber¬ 
culosis  of  the  olive.  (D.  G.  F.) 

753.  Martelli,  N.  II  black-rot  sulle  viti  presso  firenze.  <Nuova  Gior.  Bot.  Ital. 

(Bull.  d  .  Soc.),  vol-  xxm,  5  Ottobre,  1891,  Firenze,  pp.  604-610. 

Discusses  question  of  the  presenco  of  the  black  rot  in  Italy,  deciding  it  to  have  made  its 
first  appearance  in  1891,  notwithstanding  a  previous  report  in  1877  by  Arcangeli.  Doubt  is 
thrown  on  its  correct  identification  by  the  fact  that  only  the  foim  on  the  leaf  has  been  found. 
Refers  to  work  of  Viala,  and  especialty  to  experiments  of  Galloway.  (D.  G.  F.) 

754.  Morrow,  J.  D.  Fungi  on  fruit  trees.  <( Am.  Farmer,  10th  ser.,  vol.  x,  Baltimore, 

July  1,  1891,  p.  149,  If  cols. 

A  general  statement  of  what  fungi  are.  Advocates  good  cultivation  and  not  too  much  de¬ 
pendence  upon  fungicides.  (J.  F.  J  ) 

755.  Pammel,  L.  H.  Fungous  diseases  of  sugar  beet.  <(Iowa  Agric.  Exper.  Sta.,  Bull. 

No.  15,  Des  Moines,  [Ames]  Nov.,  1891,  pp.  234-254,  pi.  i-vii. 

Discusses  various  diseases  of  sugar  beet  observed  both  in  Europe  and  America.  These  are 
beet  rust,  caused  by  TJromyces  betee ;  white  rust  of  beets,  caused  by  Cystopus  bliti;  spot  dis¬ 
ease,  caused  by  Cercosporct  beticola ;  root-rot  disease,  caused  by  Hematode  worms;  violet-root 
fungus,  caused  by  lihizoctonia  betee ,  and  also  by  species  of  bacteria;  scab  of  beets,  caused  by 
bacterial  germ  as  shown  by  Bolley.  The  life  history  of  these  species  is  given.  In  summary 
states  that  spot  disease  can  be  checked  by  Bordeaux  mixture  or  ammoniaeal  carbonate  of 
copper.  Beet  scab  and  potato  scab  seem  to  be  the  same,  and  the  two  crops  should  not  follow 
one  another.  They  are  liable  to  be  carried  from  a  diseased  field  to  one  not  infected.  [Re¬ 
print  of  article  repaged,  16  pp.]  (J.  F.  J.) 
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756.  Pierce,  N.  B.  A  disease  of  almond  trees.  <Jour.  Mycol.,  vol.  vn,  No.  2,  Wash¬ 

ington,  Mar.  10,  1892,  pp.  66-77,  pi.  xi-xiv. 

Describes  the  extent  of  the  disease  and  the  stocks  affecl  ed.  Gives  an  extended  description 
of  the  general  and  special  effects  of  the  fungus,  and  discusses  the  spread  of  the  disease. 
Gives  general  directions  for  prevention,  mainly  the  collection  and  burning  of  fallen  foliage 
and  turning  in  the  soil  beneath  the  trees.  Many  details  of  germination  and  life  history  of 
the  fungus  are  also  given.  The  disease  is  due  to  Gercospora  circumscissa  Saco.  (J.F.J.) 
(See  Pacific  Rural  Press,  vol.  xliv,  Aug.  20, 1892,  p.  141,  fig.  9.) 

757.  Pierce,  Newton  B.  Tuberculosis  of  the  olive.  <^Jour.  Mycol.,  vol.  vi,  Washing¬ 

ton,  Apr.  30,  1891,  pp.  148-153,  pi.  xiv,  xv. 

Refers  to  the  presence  of  this  disease  in  the  Mediterranean  region  of  Europe,  and  quotes 
description  by  Savastano.  Probably  due  to  presence  of  bacteria.  Cutting  off  affected 
branches  seems  to  be  all  that  is  necessary  to  movent  disease  spreading  and  doing  damage. 
(J.F.J.) 

758.  Smith,  Erwin  F.  Field  notes,  1890.  <Jour.  Mycol.,  vol.  vi,  Washington,  Jan. 

6,  1891,  pp.  107-110. 

Gives  short  notes  on  peach -leaf  curl  ( Taphrin a  deformans  Tul.) ;  plum  taplirina;  plum 
blight,  apple  blight  (Bacillus  amylovot  us  (Burrill)  Trev.);  pear  leaf-blight  ( Entomosporium 
macula, turn  Lev.)  ;  black  rot  (Lcestadia  bidwellii  (Ell.)  V.  and  R.);  vine  blight;  brown  rot  of 
the  peach  ( Monilia  fruc(igena) ;  peach  yellows  and  peach  rosette.  (J.F.J.) 

759.  Smith,  Erwin  F.  Field  notes,  1891.  <(Jour.  Mycol.,  vol.  vn.  No.  2,  Washing¬ 

ton,  Mar.  10,  1892,  pp.  88-95. 

Consists  of  notes  on  the  following  diseases:  Peach  curl,  peach  mildew,  black  spot  of 
peaches,  frosty  mildew  of  peaches,  peach  rust,  peach  rot,  peach  yellows,  clubbed  branches 
of  peach,  stem  and  root  tumors,  peach  rosette,  pear  diseases,  and  sycamore  blight.  (J.  F.  J.) 

760.  Smith,  Erwin  F.  Peach  blight.  <\Jour.  Mycol.,  vol.  vii,  Washington,  Sept.  10, 

1891,  pp.  36-39,  pi.  v,  vi. 

Describes  appearance  of  disease  and  its  manner  of  working  on  the  tissues  of  plant.  Pene¬ 
trates  the  blossoms  and  then  spreads  to  twigs.  Gives  results  of  experiments  to  secure  fruit¬ 
ing  specimens  of  the  fungus  (Monilia  fructigena),  and  describes  its  effect  upon  the  woody-  tis¬ 
sues.  (J.F.J.) 

761.  Southworth,  E.  A.  Ripe  rot  of  grapes  and  apples.  <^Jour.  Mycol.  vol.  vi, 

Washington,  April  30,  1891,  pp.  164-173,  pi.  1  (xv). 

Gives  general  outline  of  history  of  the  fungus  (Gloeosporium  fructigenum  Berkl.)  which  is 
the  same  as  that  producing  hitter  rot  in  apples.  The  external  characters  and  microscopic 
characters  are  fully  described.  Under  “treatment”  gives  the  results  of  an  experiment, 
showing  that  spraying  with  potassium  sulphide  and  ammoniacal  copper  carbonate  produced 
good  results  with  apples.  The  same  treatments  would  probably  also  protect  grapes.  (J .  F.  J.) 

7G2,  Thumen,  Felix.  Die  Black  Rot  Krankheit  der  Weinreben  (Phoma  uvicola,  Berk, 
and  Curt.),  Physalospora  bidwellii  (Sacc.).  <(Allgemeinen  Weinzeitung,  Wien, 
1891,  pp.  1-29. 

A  general  account  of  black  rot  of  the  grape,  based  for  the  most  part  on  papers  by  American 
authors.  (B.  T.  G.) 

763.  Underwood,  L.  M.  Diseases  of  the  orange  in  Florida.  <\Jour.  Mycol.,  vol.  vii, 

Washington,  Sept.  10,  1891,  pp.  27-36. 

Gives  notes  on  orange  diseases,  with  mention  of  causes,  distribution,  and  remedies.  The 
diseases  treated  are  die-back,  foot-rot.  (Mai  di-Goma),  blight,  scab,  leaf-spot,  soot.y-mold,  and 
leaf-glaze.  The  last  is  due  to  growth  of  a  lichen.  (J.  F.  J.) 

(See  also,  Nos.  704,  706,  716, 727,  765,  789,  832,  833. 838,  850, 854, 871, 897,  910, 
976,  and  995.) 

IV. — DISEASES  OF  FOREST  AND  SHADE  TREES. 

764.  [Anon].  Dr.  Mayr  on  the  parasitic  fungi  of  North  American  forest  trees.  <Gard. 

and  Forest,  vol.  v,  N.  Y.,  Jan.  27,  1892,  pp.  37-38. 

Refers  to  examination  of  original  specimens  of  Dr.  Mayr,  and  gives  as  conclusions  that 
Bhytisma  punctiforme  Mayr  is  It.  punctatum  Fries.  Microsphceria  corni  Mayr  is  M.  pulchra 
Cke.  and  l’k.  Lophodermium  infectans  Mayr  and  Hysteriopsis  acicola  are  considered  too  im¬ 
perfect  to  say  more  than  that  they  belong  to  the  order  of  Hysteriacepe.  No  good  reason  exists 
for  the  genus  Hysteriopsis  Mayr.  Examination  of  Pucciiiidia  abietis  Mayr  shows  that  ivhat 
is  called  the  uredospore  is  not  a  JJredo ,  but  a  species  of  Tuberculin  a,  which  infects  Urcdinece. 
Uncertainty  exists  as  to  whether  the  species  is  T.  persicina  or  a  closely  allied  species.  A 
second  parasite  attacking  the  Tuberculina  is  stated  to  be  what  Mayr  considered  the  teleuto- 
spores  of  the  iEcidium,  whose  form  is  too  indefinite  to  determine.  (J.  F.  J.) 

7G5.  Bail.  Verschiedene  Mittheilung.  <Sclirift.  Naturf.  Gesells.  in  Danzig,  nene 
folge,  7  Bd.  Danzig,  1891,  pp.  22-25. 

Mentions  collection  of  Melampsora  goe-ppertiana  on  Vaccinium  vitisida’a  (“Preiselbeer”). 
Near  Ilmenau,  Thiiringen  finds  Selerotinia  baccarum  causing  a  disease  of  berries  of  Vac¬ 
cinium;  /  eziza  willkommii,  causing  canker  of  the  larch;  Lophodermium  brachysporum, 
causing  the  falling  of  pine  leaves.  A  few  other  species  of  fungi  are  commented  on.  (W.  T.  S.) 
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7GG.  Far  LOW,  W.  G.  Diseases  of  trees  likely  to  follow  mechanical  injuries.  [Boston, 
1891,  pp.  15.] 

A  paper  read  before  the  Massachusetts  Horticultural  Society,  March  7,  1891,  giving  a 
statement  of  the  structure  of  wood  and  the  manner  of  healing  of  wounds.  Refers  also  to  the 
manner  in  which  fungous  germs  lind  entrance  into  the  wood  and  the  bad  effects  likely  to  fol¬ 
low.  (J.F.J.) 

767  [Meehan,  T.].  The  European  plane.  <(Meehan’s  Monthly,  vol.  ii,  Germantown, 
Pa.,  Jan.,  1892,  p.  11,  £  col. 

Notes  that  in  Ghent  the  European  plane  tree  sutlers  from  Glceosporium  nervisequttm,  the 
leaves  falling  from  its  effects  early  in  autumn.  Sulphate  of  copper  recommended  as  a  spe¬ 
cific.  (J.F.J.) 

Pasquale,  F.  Rapporto  al  chiarissimo  sig.  Direttore  del  It.  arsenale  di  artiglieria  in 
Napoli  sul  legname  di  Pioppo  attaccato  da  micro-organismi.  <Nnovo  Gior.  Bot. 
Ital.,  (Bull.  d.  Soc.),  vol.  xxiii,  Firenze,  8  Guinaio,  1891,  pp.  184-186. 

Gives  preliminary  note  on  a  disease  of  poplar  timber  reported  by  the  Director  of  the  Artil¬ 
lery  Arsenal  at  Naples,  caused  by  a  species  of  Micrococcus.  Occurs  in  boards  badly  stacked, 
living  in  the  w'ood  vessels  and  causing  yellow  discolorations,  and  a  final  destruction  of  the 
tracheae.  Organism  not  cultivated.  (D.'  G.  F.) 

V uillemin,  Paul.  Remarques  etiologiques  sur  la  maladie  du  Peuplier  pyramidal. 
<Rev.  Mycol.,  xiv,  Toulouse,  Jan.  1,  1892,  pp.  22-27,  pi.  1. 

Describes  a  new  fungus  Didymosphaeria  populina  and  discusses  the  relation  to  the  disease 
of  severe  winters,  vegetative  reproduction,  etc.  (E.  A.  S.) 

(See  also,  Nos.  727  and  759.) 

Y. — DISEASES  OF  ORNAMENTAL  PLANTS. 


770.  Arthur,  J.  C.  Carnation  rust,  a  new  and  destructive  disease.  <(Am.  Florist,  vol. 

vi,  Chicago  and  New  York,  Feb.  18,  1892,  pp.  587-589,  fig.  4. 

Refers  to  the  recent  observance  of  a  carnation  disease  and  its  wide  extent  in  the  United 
States.  Cause  stated  to  be  TJromyces  caryophyllinus.  Gives  general  history  of  fungus  and 
suggestions  for  treatment.  Bordeaux  mixture  and  ammoniacal  solution  of  copper  carbonate, 
both  effectual  remedies.  (See  also,  Cult,  and  Country  Gent.,  vol.  lvii,  Mar.  10, 1892,  p.  188, 
fig.  1 ;  Garden  and  Forest,  vol.  v,  Jan.  13, 1892.  p.  18.)  (J.  F.  J.) 

771.  Galloway,  B.  T.  Disease  of  geraniums.  <^Jour.  Mycol.,  vol.  vi,  Washington, 

Jan.  6,  1891,  pp.  114-115. 

States  the  disease  is  probably  due  to  the  presence  of  a  Bacillus.  Disease  had  been  produced 
in  several  instances  by  inoculations  directly  from  diseased  plants.  (J.  F.  J.) 

772.  Halsted,  B.  D.  Fungous  troubles  in  the  cutting  beds.  <Gard.  and  Forest,  vol.  V, 

New  York,  Feb.  24,  1892,  pp.  91-92. 

States  that  diseases  of  various  sorts  have  appeared  on  cuttings,  particularly  of  the  carna¬ 
tion,  rose,  clematis,  passion  flower,  and  chrysanthemum.  In ’the  carnation,  due  to  species  of 
Colletotrichum;  in  the  rose,  to  a  species  of  Glceosporium;  in  the  chrysanthemum,  to  a  species 
of  S  ptoria  or  Phyllosticta ;  in  Abutilon,  to  a  species  of  Colletotrichum ,  probably  identical 
with  that  on  carnation;  in  nasturtium  probably  also  the  same  species.  (J.  F.  J.) 

773.  Humphreys,  Alfred.  The  violet  disease.  <(Am.  Florist,  vol.  vu,  Chicago  and 

New  York,  Jan.  28,  1892,  pp.  521-522. 

Replies  to  C.  D.  Wadsworth  that  if  an  insect  or  a  parasite  is  the  cause  of  violets  losing 
their  leaves,  is  not  that  a  disease?  Mentions  effects  observed  by  himself  on  both  violets  and 
on  celery.  Gives  method  of  cultivating  the  violet.  (J.  F.  J.) 

774.  [Meehan,  T.]  Disease  in  Clematis.  ^Meehan’s  Monthly,  vol.  i,  Germantown, 

Pa.,  Nov.,  1891,  p.  74,  col. 

Refers  to  disease  as  probably  of  fungous  origin,  and  recommends  watering  with  a  solution 
of  copper,  made  by  dropping  pieces  of  blue  copperas  about  the  size  of  an  e<rg  in  a  barrel  of 
water.  Draw  earth  away  from  plant  and  form  a  basin,  in  which  pour  the  solution  to  insure 
its  reaching  the  “collar”  of  the  plant,  the  point  usually  attacked  by  the  fungus.  (J.  F.  J.) 

775.  [Meehan,  T.]  Rhododendron  disease.  ^Meehan’s  Monthly,  vol.  ii,  Germantown, 

Pa.,  Nov.,  1891,  p.  72, 1  col. 

Refers  to  yellowing  and  dropping  of  leaves  of  Rhododendron.  Thinks  it  may  be  due  to 
attacks  of  Agaricus  melleus ,  but  more  likely  to  an  oversaturated  soil.  Recommends  under 
draining.  (J.F.J.) 

776.  [Meehan,  T.]  Violet  diseases.  <Meehan‘s  Monthly,  vol.  ii,  Germantown,  Pa., 

Jan.,  1892,  p.  8,  A  col. 

Brief  note  on  disease  caused  by  fungi.  Spraying  with  solution  of  sulphate  of  copper  rec- 
ommonded.  (J.F.J.) 
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777.  S. - .  [The  violet  disease.]  <(Am.  Florist,  vol.  vn,  Chicago  and  New  York, 

Jan.  28,  1892,  p.  522,  j-  col. 

States  trouble  to  spread  most  rapidly  in  weather  with  extreme  and  sudden  changes  in 
temperature.  Believes  careful  cultivation  will  be  eifectual  preventive.  Notes  similar 
trouble  with  chrysanthemums.  (J.  F.  J.) 

778.  [Sanders,  Edgar.]  The  carnation  rust.  <Trairie  Farmer,  vol.  lxiv,  Chicago, 

Mar.  5,  1892,  p.  151,  f  col. 

Refers  to  paper  by  Arthur  (see  No.  770)  and  states  that  disease  may  be  combated  with  sul¬ 
phate  of  iron  (Jto  \  pound  to  a  gallon  of  water),  by  Bordeaux  mixture  (probably),  and  also 
by  ammoniacal  copper  carbonate.  (J.  F.  .1.) 

779.  Southworth,  E.  A.  Additional  observations  on  anthracnose  of  the  hollyhock.  <Monr. 

Mycol.,  vol.  vi,  Washington,  Jan.  6,  1891,  pp.  115-116. 

States  that  a  fungus  similar  to  that  of  diseased  hollyhocks  has  been  found  in  Kansas  on 
Sida  spinosa.  Thinks  it  probable  the  species  should  be  known  as  Collctot richum  malvarum 
(Br.  and  Casp.).  Notes  also  that  C.  bromi  Jennings  from  lexas  may  be  same  as  Steirochcete 
graminicola  (Ces.)  Sacc.  (J.  F.  J.) 

780.  Southworth,  E.  A.  A  new  hollyhock  disease.  <Monr.  Mycol.,  vol.  vi.,  Washing¬ 

ton,  Sept.  10,  1890,  pp.  45-50,  pi.  1,  (hi.) 

Describes  damage  occasioned  by  a  new  disease  of  Hollyhocks,  caused  by  Colletotrichum 
althcece  n.  sp.  Gives  external  and  botanical  characters  and  recommends  Bordeaux  mixture 
as  a  remedy.  (J.  F.  J.) 

(See  also  Nos.  843  and  971.) 


D. — REMEDIES,  PREVENTIVES,  APPLIANCES,  ETC. 


781.  Alwood,  William  B.  Current  notes.  ^Southern  Planter,  51st  year,  Richmond, 
Va.,  June,  1890,  pp.  274-276. 


Notes  treatment  of  apple  scab  and  black  rot  of  grapes  in  Albemarle  County,  Ya.,  and  re¬ 
fers  to  fact  that  he  prepared  a  bill  against  peach  yellows  which  was  passed  with  serious 
amendment  by  the  legislature.  (D.  G.  F.) 

782.  Alwood,  William  B.  Notes  on  treatment  of  grapes.  ^Southern  Planter,  52d 
year,  Richmond,  Va.,  May,  1891,  p.  249,  1^  col. 


Gives  instructions  for  treatment  of  grape  diseases  by  use  of  ordinary  copper  compounds. 
(D.  G.  F.) 


783.  Alwood,  William  B.  Standard  fittings  for  spray  machinery.  <Ynsoct  Life,  vol. 

iv,  Washington,  Oct.,  1891,  pp.  58-59. 

Brief  report  of  committee  appoiuted  to  confer  with  makers  of  spraying  machines  to  secure 
standard  sizes  of  styles  and  fittings  for  machines.  (J.  F.  J.) 

784.  Alwood,  William  B.  Treatmentof  black  rot  of  grapes.  Note  on  Bordeaux  mixture — A 

modification  of  the  copper  carbonate  preparation.  ^Southern  Planter,  51st  year, 
Richmond,  Va.,  Oct.,  1890,  p.  462,  2  cols. 

Claims  to  have  discovered  that  it  required  only  1J  parts  of  quicklime  to  neutralize  1  part 
of  copper  sulphate  and  discovered  independently  of  several  French  investigators  that  the 
formula  might  be  reduced.  Gives  the  reduced  formula  as  2  pounds  of  copper  sulphate  and 
pounds  of  lime.  ( Turns  priority  in  the  preparation  of  the  well  known  “Masson  ”  mixture 
of  copper  carbonate  f  rom  copper  sulphate  and  sodium  carbonate.  Gives  as  date  of  discovery, 
spring  of  1888.  [See  Patrigeon,  G.  Prog.  Ag.  et  Vit.  4  anne  3  Juillet,  1887,  p.  17.]  (D.G.F.) 

785.  [Anon.]  Apple  scab.  <Am.  Agric.,  vol.  li,  New  York,  Feb.,  1892,  p."  139, £  col. 

Notes  that  “black  mildew”  of  a  correspondent  is  probably  apple  scab  (Fusicladium  den- 
dritieum).  Gives  statement  of  how  to  treat  disease,  using  solution  of  4  pounds  sulphate  of 
iroq  to  4  gallons  of  water.  (J.  F.  J.) 

786.  [Anon.]  Bordeaux  mixture  for  potato  diseases.  < Agric.  Journ.  Dept,  of  Agric. 
of  Cape  Colony,  vol.  iv,  Cape  Town,  Jan.  14,  1892,  p.  160,  \  col. 

A  paragraph  credited  to  the  Standard  states  that  “unless  the  sulphate  of  copper  is 
neutralized  by  the  admixture  of  a  sufficient  quantity  of  good  and  fresh  quicklime,  it  is  in¬ 
jurious  to  vegetation.  ”  The  mixture  should  show  no  acidity  when  tested  by  means  of 
litmus  paper.  Equal  proportions  of  lime  and  copper  sulphate  are  recommended  instead  of 
one  part  of  lime  to  two  of  copper  sulphate  as  formerly  advised.  ( W.  T.  S.) 

787.  [Anon.]  Machines  and  processes  for  destroying  insect  and  fungus  pests.  <Wgri. 

Gaz.  N.  S.  Wales,  vol.  li,  Sydney,  Feb.,  1891,  pp.  79-81. 

A  classification  of  machines  and  award  of  certificate  of  merit  to  manufacturer  of  the  best 
machine.  (M.  V.) 

788.  [Anon.]  Mildew  in  grapes.  <Am.  Agric.,  vol.  l,  New  York,  Mav,  1891,  pp. 

298-299,  i  col. 


Refers  to  powdery  and  downy  mildew,  recommending  for  the  former  sulphuring  and  for 
the  latter  ammoniacal  solution  of  copper  carbonate.  Gives  formula  for  the  same.  (J.  F.  J.) 
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789.  [Anon.]  Pear  leaf-blight.  ^Orange  Judd  Farmer,  vol.  xi,  Chicago,  Jan.  21, 

1892,  p.  5,  fig.  2. 

Quotes  from  report  of  Secretary  of  Agriculture  in  relation  to  value  of  ammoniacal  copper 
carbonate  solution  for  pear  leaf-blight.  Preferable  to  Bordeaux  mixture  because  about  as 
effectual  and  cheaper.  Costs  cents  per  tree  for  Bordeaux,  against  2J  cents  per  tree  for 
copper  carbonate  solution.  (J.  F.  J.) 

790.  [Anon.]  Poisons  on  fruit.  <^Cult.  and  Country  Gent.,  vol.  lvii,  Feb.  18,  1892, 

Albany,  N.  Y.,  p.  128,  f-  col. 

Discusses  the  use  of  fungicides  containing  copper  and  the  liability  of  danger  from  use  of 
fruit  sprayed  with  them,  concluding  that  there  is  really  more  copper  in  many  articles  com¬ 
monly  eaten  than  is  found  in  sprayed  grapes.  (J.  F.  J.) 

791.  [AnOK.]  Preventive  for  plum-rot.  <Am.  Gardening,  vol.  xm,  New  York,  Mar., 

1892,  pp.  180-181,  i  col. 

Directions  for  treating  Monilia  fructigena.  Burn  leaves,  etc.,  in  autumn;  spray  before 
buds  open  in  spring  with  iron  sulphate,  and  after  flowers  open  spray  with  sulphide  of  potas¬ 
sium.  (J.  F.  J.) 


792.  [Anon.]  Remedy  for  flea-beetle  and  blight  [on  potatoes].  <(Am.  Gardening,  vol. 

xm,  New  York,  Mar.,  1892,  p.  180,  ^  col. 

States  that  Bordeaux  mixture  will  prevent  blight  of  potato,  as  may  also  ammoniacal  solu¬ 
tion  of  copper  carbonate.  Doubt  expressed  as  to  whether  it  will  pay  to  treat  vines.  ( J.  F.  J .) 

793.  [Anon.]  Rot  among  late  potatoes.  <Wm.  Farmer,  10th  ser.,  vol.  x,  Baltimore, 

Aug.  1,  1891,  pp.  170-171,  f  col. 

Recommends  early  planting  and  harvesting  for  prevention  of  rot.  Bordeaux  mixture  and 
other  copper  compounds,  together  with  London  purple,  will  prevent  the  disease  and  kill  in¬ 
sect  pests  at  the  same  time.  Article  quoted  from  American  Cultivator.  (J.  F.  J.) 

794.  [Anon.]  Scabby  pears.  <Cult.  and  Country  Gent.,  vol.  lvii,  Albany,  N.  Y., 

Jan.  21, 1892,  p.  47,  ^  col.  * 

Query  as  to  cure  for  scabby  pears  answered  by  saying  that  fertilizing  and  manuring  will 
not  be  effective.  Spraying  with  copper  solution  has  been  tried,  but  without  positive  results. 
(J.  F.  J.) 


•795.  [Anon.]  Sulphate  of  copper  and  lime  for  vine  mildew.  <^Agric.  Gaz.  N.  S.  Wales, 
vol.  ii,  Sydney,  Sept.,  1891,  p.  557. 

Mentions  the  report  of  the  British  consul  at  Bordeaux,  in  which  a  reference  is  made  to  this 
subject.  Says  that  numerous  scientific  analyses  were  made  showing  that  the  amount  of 
copper  in  wine  made  from  sprayed  vines  was  so  small  that  human  health  could  not  be  injured 
by  it.  Another  investigation  was  made  a  few  months  ago  and  confirmed  this  result.  (M.  V.) 

796.  [Anon.]  Sulphate  of  copper  and  the  potato  disease.  <^Gard.  Cliron.,  3d  ser.,  vol. 

xi,  Jan.  9, 1892,  London,  p.  50,  \  col. 

States  that  experiments  concluded  last  year  by  the  Agricultural  Society  are  described  in 
detail  in  their  journal.  The  remedy  has  not  prevented  the  disease,  but  has  lessened  its 
amount.  Advises  early  planting.  (M.  B.  W.) 

797.  [ANon.]  The  Strawsonizer.  <Agric.  Gaz.  N.  S.  Wales,  vol.  n,  Sidney,  Mar., 

1891,  p.  160. 


Description  of  a  machine  designed  for  spraying  with  liquids  or  powders,  sowing  seed,  and 
distributing  manure.  Gives  account  of  tidal  made  with  it.  (M.  V.) 


798.  [Anon.]  The  Strawsonizer. 

224. 


<Agric.  Gaz.  N.  S.  Wales,  vol.  n,  Apr.,  1891,  p. 


Notes  tediousness  of  distributing  sulphur  on  vines  affected  with  Oidium  by  means  of  bel¬ 
lows,  and  says  Strawsonizer  sulphurs  evenly  and  quickly,  implying  its  value  for  sulphuring 
vines.  (M.  V.) 

799.  Barry,  W.  C.  [Presidential  address  to  the  western  New  York  Horticultural  society.] 

< Union  and  Advertiser,  Rochester,  N.  Y.,  Jan.  27,  1892. 

Under  the  head  of  “Insecticides  and  fungicides”  refers  to  successful  use  of  Bordeaux 
mixture  in  combating  plant  diseases.  Carbonate  of  copper  considered  a  remedy  for  apple 
scab  (Fusicladium  dendriticum).  Reference  is  also  made  to  presence  of  sulphate  of  copper 
and  blue  vitriol  on  grapes  and  the  little  dauger  from  use  of  sprayed  grapes.  (J.  F.  J.) 

800.  Beach,  S.  A.  Copper  soils  and  vegetation.  <^Cult.  and  Country  Gent.,  vol.  lvii, 

Albany,  N.  Y.,  Jan.  28,  1892,  p.  68, 1  col. 

Gives  results  of  preliminary  greenhouse  experiments  with  peas  and  tomato  seeds  grown 
in  soil  containing  1  to  5  per  cent  of  copper  sulphate.  Finds  germination  accelerated  by 
presence  of  sulphate  but  maturity  also  hastened  and  plantlets  dwarfed.  Reports  analyses 
from  soil  of  old  potato  field  showing  presence  of  copper  in  distinct  quantities.  Concludes 
that  nearly  eleven  hundred  years  would  be  required  to  impregnate  to  the  extent  of  1  per 
cent  a  layer  of  soil  1  foot  deep  by  ordinary  methods  of  spraying  usually  employed.  (D.  G.  F.) 
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§01.  Beulese,  A.  N.,  etl  Sostegni,  L.  Osservazioni  sull’idea  di  preservare  la  vite  dal 
l’invasione  della  Peronospora  mediante  la  cura  interna  preventiva  con  solfato  di 
rame,  <Staz.  Sper.  Agr.  Italiene,  vol.  xxi,  Asti,  Scttem.,  1891  (18  Ottobre, 
1891),  pp.  229-233. 

Discuss  results  of  two  experiments  with  small  quantities  of  soil  treated  with  copper  sul¬ 
phate  showing  the  sulphate  to  be  decomposed  in  the  soil  and  absorbed  by  it.  Decide  ab¬ 
sorption  power  of  calcareous  soil  to  equal  46,822  Kg.  of  copper  sulphate  per  hectare.  Sug¬ 
gest  that  plants  may  absorb  the  copper  in  small  quantities  and  inquire  if  this  may  not  be 
turned  to  account  in  the  treatment  of  diseases.  (D.  G.  F.) 

802.  Bunzli,  J.  H.  Combating  the  potato  blight.  <\Jour.  Mycol.,  vol.  vi,  Washing¬ 

ton,  Sept.  10, 1890,  pp.  78-79. 

Gives  experiments  made  with  different  fungicides.  Concludes  the  best  results  were  ob¬ 
tained  from  the  use  of  Bordeaux  mixture  and  copper-soda  solution,  the  latter  made  with  4 
pounds  6  ounces  copper  sulphate,  6  pounds  10  ounces  soda,  and  26  gallons  of  water.  Plants 
should  be  sprayed  twice.  (J.  F.  J.) 

803.  Butz,  Geo.  C.  Implements  and  materials  tested  [in  1890].  <(Penn.  Agric.  Ex. 

Sta.,  Bull.  No.  14,  State  College,  Jan.,  1891,  pp.  12-13. 

Describes  the  “Victor”  spraying  pump,  manufactured  by  the  Field  Force  Pump  Com¬ 
pany,  Lockport,  N.  Y.  (J.  F.  J.) 

804.  Charles,  M.  P.  Les  tomates  sulfatees.  <*Jour.  Phar.  et  Cliimie,  5e  ser.,  t. 

xxiv,  Paris,  1891,  p.  145. 

Gives  an  account  of  a  scare  in  France  over  the  treatment  of  tomatoes  by  Bordeaux  mix¬ 
ture.  Shows  that  the  amount  is  too  small  to  be  injurious  and  is  found  principally  in  the 
seeds  of  the  fruit.  Refers  to  the  fact  that  bread,  coffee,  tea,  and  especially  cocoa  contain 
large  amounts  of  copper,  as  does  also  liver  of  beef.  Refers  to  action  of  prefect  of  police. 
(D.  G.  F.)  (Reviewed  in  Staz.  Sper.  Agrarie  Italiene,  vol.  xxi,  fac.  in,  1891,  p.  291.) 

805.  Chester,  F.  D.  The  copper  salts  as  fungicides.  <(Jour.  Mycol.,  vol.  vi,  Wash¬ 

ington,  May  14,  1890,  pp.  21-24. 

A  statement  of  the  constituents  of  Bordeaux  mixture,  eau  celeste,  eau  celeste  modified,  and 
ammoniacal  copper  carbonate,  with  the  chemical  reactions  of  each.  (J.  F.  J.) 

806.  Cobb,  N.  A.  Notes  on  diseases  of  plants.  ^Agric.  Gaz.  N.  S.  Wales,  vol.  ii 

Sydney,  Aug.,  1891,  p.  492. 

Speaking  of  apple  scab  (Fusicladium  dendnticum)  recommends  eau  celeste  (modified)  as  a 
remedy.  Recommends  Bordeaux  mixture  as  a  preventive  of  strawberry  leaf  blight  (Sphcerella 
fragarice).  Under  the  subhead  “Experiments  with  the  Strawsoni'zer  for  prevention  of 
wheat  rust  ”  gives  suggestions  as  to  method  of  using  in  experiment.  (M.  V.) 

SOT.  Coste,  H.  Instruction  pratique  sur  les  traitements  a  effectuer  contre  le  mildew  et 
l’anthracnose.  <Ann.  Soc.  cFliort.  et  d’hist.  nat.  ,de  l’H6rault.  2  s<5r.,  tome 
xxm,  Montpellier,-  May  and  June,  1891,  pp.  178-182. 

The  departmental  professor  of  agriculture  is  sponsor  for  the  following  statements  which 
occur  in  a  work  designed  for  general  distribution.  For  grape  mildew  (Peronospora)  the  Bor¬ 
deaux  mixture  has  been  found  to  give  the  most  satisfactory  results,  but  eau  celeste,  contain¬ 
ing  a  part  of  the  hydrated  oxide  of  copper  in  an  immediately  soluble  form,  is  a  verv  active 
remedy,  useful  when  vines  are  already  attacked.  Directions  are  given  for  making  and  ap¬ 
plying  Bordeaux  mixture  and  eau  celeste.  If  liquid  fungicides  are  preferable,  ordinarily,  to 
powders,  the  latter  may  be  of  great  service  when  the  berries  begin  to  be  attacked,,  The  two 
treatments  may  be  combined,  the  Bordeaux  or  eau  celeste  being  followed  the  day  after  by 
Skawinski,  cupro  steatite,  sulfo  steatite,  or  sulphated  sulphur — the  first  two  on  vines  still 
tree,  the  latter  on  vines  already  attacked.  They  should  be  applied  mornings  Avhen  dew  is 
on,  or  quiet  evenings.  Antliracnose  attacks  principally  the  berries  of  Alicante  Bouchet  and 
Carignane.  The  Aramon,  a  variety  which  has  heretofore  remained  almost  exempt,  is  now  one 
of  the  most  attacked  by  punctate  antliracnose.  No  radical  remedy  is  known.  Four  have 
beenused — sulphur,  lime,  cement,  and  gypsum.  Employed  separately  they  have  some  value, 
but  are  more  efficacious  when  mixed  in  the  following  ways:  (1)  r  sulphur  and  5-  lime  of  Teil. 
(2)  1  sulphur  and  |  cement;  (3)  1  sulphur  and  ^  lime  of  Teil,  1  cement;  (4)  i  sulphur  and  i 
lime  of  Teil,  i  baked  plaster.  These  mixtures  should  be  used  copiously  in  still  evenings  or 
mornings  when  there  is  dew.  The  following  wash  is  recommended  for  use  in  the  spring  on 
vines  already  attacked:  Dissolve  50  per  cent  sulphate  of  iron  in  xvarm  water,  after  haviu» 
Avet  the  crystals  with  1  per  cent  of  sulphuric  acid.  The  substance  should  be  put  on  some 
days  before  vegetation  begins  Avitli  a  brush  or  with  a  spraying  machine.  (E.  F.  S.) 

808.  Crozier,  A.  A.  On  the  effects  of  certain  fungicides  upon  the  vitality  of  seeds.  <  Jour. 

Mycol.,  vol.  VI,  Washington,  Mar.,  1890,  pp.  8-11/ 

Gives  results  of  experiments  with  blue  vitriol  on  corn  (a  teaspoonful  in  half  a  saucer  of 
water;  also  5  pounds  vitriol  to  10  gallons  of  water) ;  in  both  cases  germination  Avas  retarded. 
Blue  vitriol  011  wheat  (5  pounds  to  10  gallons  of  water)  also  had  bad  effect  on  germination 
Copperas  on  corn  was  tried  Avitli  a  like  injurious  effect.  The  seed  in  these  trials  Avas  soaked 
from  ten  minutes  to  twenty-four  hours.  (J.  F.  J.) 

809.  Dimmock,  Geo.  Electricity  in  agriculture.  <Science,  vol.  19,  New  York,  Feb 

19,  1892,  p.  109,  i  col. 

Refers  to  paper  by  C.  Warner  (see  No.  867)  and  queries  Avhether  the  copper  in  the  electric 
wires  rather  than  the  electric  current  was  the  cause  of  the  freedom  from  mildew.  (J.  F.  J.) 
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810.  Du  rand  et  Galen.  Traitement  du  Mildiou  par  le  verdet  Gris.  -^Montpellier, 

Kicard  Frdres,  1892,  pp.  12. 

Present  arguments  in  favor  of  the  use  of  verdet  or  acetate  of  copper  over  Bordeaux  mix 
ture  in  the  treatment  of  Peronospora  viticolci.  (D.  G.  F.) 

811.  [Editorial.]  “ Poisoned ”  apples.  <Cult.  and  Count.  Gent.,  vol.  lyii,  Albany, 

Feb.  18,  1892,  p.  130,  f  col. 

Refers  to  fear  in  England  of  eating  apples  sprayed  with  copper  preparations,  and  points 
out  absurdity  of  belief  in  any  danger  from  this  source.  (J.  F.  J.) 

812.  [Editorial.]  [Sulphate  of  copper  for  potatoes.]  <^Science  Gossip,  No.  317,  Lon¬ 

don,  May,  1891,  p.  112,  col. 

Notes  sulphate  of  copper  as  an  antidote  for  potato  disease  as  well  as  inducing  a  heavier 
crop.  (J.F.J.) 

813.  [Fairchild,  D.  G.]  Sprayed  fruit  harmless.  ^Democrat  and  Chronicle,  Roches¬ 

ter,  N.  Y.,  Feb.  1,  1892. 

.An  article  prepared  by  a  committee  of  the  Western  New  York  Horticultural  Society,  con¬ 
sisting  mainly  of  an  abstract  of  a  paper  by  D.  G.  Fairchild.  Reference  is  made  to  the  pres¬ 
ence  of  copper  in  many  articles  of  common  use  as  well  as  in  sprayed  grapes.  Analyses 
show  the  maximum  amount  of  copper  to  be  |  of  a  grain  per  pound  of  fruit.  A  summary  of 
analyses  made  by  Van  Sly ke  is  given,  and  the  conclusion  positively  announced  that  it  is 
impossible  for  a"  person  to  get  enough  copper  from  the  fruit  to  be  injurious  to  health. 
(J.  F.  J.) 

814.  Fairchild,  D.  G.  The  toxicology  of  the  copper  compounds  when  applied  as  fungicides. 

< Union  and  Advertiser,  Rochester,  N.  Y.,  Jan.  28,  1892. 

Abstract  of  paper  read  before  Western  New  York  Horticultural  Society,  advocating  use 
of  Bordeaux  mixture  and  aminoniacal  solution  of  copper  carbonate,  and  suggesting  a  reduc¬ 
tion  in  amount  of  copper  used  in  Bordeaux  mixture,  using  65  to  75  gallons  of  water  [instead 
of  45]  to  6  pounds  of  copper  sulphate  and  4  pounds  of  lime.  (See  Gard.  and  Forest,  vol.  v, 
Feb.  10,  1892,  p.  71.)  (J.  F.  J.) 

815.  Galloway,  B.  T.  Cans’t  thou  minister  to  a  plant  diseased?  <^Rural  New  Yorker, 

vol.  l,  New  York,  Dec.  19,  1891,  pp.  880-881. 

Refers  to  early  belief  as  to  the  origin  of  blights  or  mildews,  and  to  the  later  investigations 
as  to  their  causes.  These  were  carried  on  especially  by  the  Section  of  Vegetable  Pathology 
established  in  1885,  and  as  a  result  the  scientific  farmer  is  able  to  conquer  diseases  which  pre¬ 
viously  had  wrought  great  havoc  among  his  crops.  (J.  F.  J.) 

816.  Galloway,  B.  T.  Description  of  a  new  knapsack  sprayer.  <^Jour.  Mycol.,  vol.  vi, 

Washington,  Sept.  10,  1890,  pp.  51-59,  figs.  10. 

A  detailed  description  of  a  new  and  low-priced  knapsack  sprayer,  estimated  to  cost  $10.87. 
Manufactured  by  Albinson  &  Co.,  Washington,  D.  C.  (J.  F.  J.) 

817.  Galloway,  B.  T.  Does  it  pay  to  spray?  <(Am.  Farmer,  10th  ser.,  vol.  x,  Balti¬ 

more,  Oct.  15,  1891,  p.  232,  1£  cols. 

Gives  result  of  use  of  fungicides,  especially  Bordeaux  mixture,  for  black  rot,  also  for  pear 
leaf-blight  and  scab.  (J.  F.  J.) 

818.  Galloway,  B.  T.  Notes  on  fungicides  and  a  new  spraying  pump.  <Mour.  Mycol., 

vol.  Vi,  Washington,  May  14,  1890,  pp.  25-26. 

Gives  a  formula  for  preparation  of  copper  acetate  or  verdigris;  also  one  for  a  fungicide  for 
downy  mildew  of  grape.  Announces  that  anew  and  cheap  knapsack  spraying  pump  will  be 
put  on  the  market  in  a  few  weeks.  (J.  F.  J.) 

819.  Galloway,  B.  T.  Suggestions  in  regard  to  the  treatment  of  Cercospora  circumscissa. 

<^Jour.  Mycol.,  vol.  vii,  No.  2,  Washington,  Mar.  10,  1892,  pp.  77-78. 

Gives  methods  of  treatment  based  on  experiments  made  on  similar  diseases  in  Australia. 
Recommends  aminoniacal  solution  of  copper  carbonate  in  proportions  of  5  ounces  copper 
carbonate,  3  pints  aqua  ammonia,  and  45  gallons  of  water.  Details  given  as  to  method  oi-ap- 
plying  fungicide  and  a  recipe  for  making  copper  carbonate  at  home  at  expense  of  about  18 
cents  per  pound.  (J.  F.  J.) 

820.  Galloway,  B.  T.  Treatment  of  black  rot,  brown  rot,  downy  mildew,  powdery  mildew, 

and  anthracnose  of  the  grape;  pear  scab  and  leaf-blight,  and  apple  powdery  mildew. 
<Mour.  Mycol.,  vol.  vi,  Washington,  Mar.,  1890,  pp.  11-15. 

Gives  statement  of  mode  of  treatment  of  diseases  mentioned  in  title,  with  formul®  for  vari¬ 
ous  fungicides.  ( J.  F.  J.) 

821.  Galloway,  B.  T.  Experiments  in  the  treatment  of  plant  diseases.  Part  III.  <Jour. 

Mycol.,  vol.  vii,  Washington,  Sept.  10,  1891,  pp.  12-16,  fig.  1. 

Gives  details  of  experiments  on  grape  diseases  to  determine  the  comparative  value  of 
various  fungicides;  the  value  of  mixed  treatment  and  value  of  early  as  compared  with  late 
sprayings.  The  conclusions  were  that  Bordeaux  mixture  heads  the  list  as  a  preventive 
against  black  rot;  copper  carbonate  in  suspension  and  milk  of  lime  are  comparatively  use¬ 
less  ;  copper  acetate  is  liable  to  injure  the  foliage,  as  is  also  mixture  No.  5.  Early  sprayings 
are  absolutely  necessary  to  insure  the  best  results.  (J.  F.  J.)  (For  Parts  I  and  li  see  Nos. 
824  and  825.) 
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822.  Galloway,  B.  T.  Note  [on  paper  by  Newcombe  on  “Perennial  mycelium  of  the 

fungus  of  blackberry  rust”].  <Jour.  Mycol.,  vol.  vi,  Washington.  Jan.  6, 
1891,  pp.  106-107.  ’ 

Befers  to  value  of  treatment  with  fungicides  for  prevention  of  rust.  Concludes  it  is  only 
indirectly  beneficial  and  advocates  grubbing  up  diseased  plants.  (J.  F.  j.)  (See  No.  970). 

823.  Galloway,  B.  T.  The  improved  Japy  knapsack  sprayer.  <"Jour.  Mycol.,  vol.  vn, 

Washington,  Sept.  10,  1891,  pp.  39-41,  pi.  vii-ix. 

Describes  in  detail  an  improved  sprayer,  estimating  it  to  cost  from  $10  to  $12.  (J.  F.  J  .) 

824.  Galloway,  B.  T.,  and  Fairchild,  D.  G.  Experiments  in  the  treatment  of  plant 

diseases.  Parti.  <Jour.  Mycol.,  vol.  vi,  Washington,  Jan.  6,  1891,  pp. 89-99. 

Describe  treatment  of  black  rot  of  grapes  giving  details  of  experiments  made  at  Vienna, 
Va.,  to  determine:  (1)  Best  means  of  applying  preparations ;  (2)  relative  value  of  Bordeaux 
mixture,  ammoni  ical  copper  carbonate  solution,  copper  carbonate imsuspension,  and  a  mixed 
treatment  of  the  first  two;  (3)  actual  cost  of  each  treatment;  (4)  amount  of  copper  found  on 
fruit.  The  amount  of  fruit  saved  by  the  various  treatments  varied  from  93.61  per  cent  to 
99.20  per  cent.  The  expense  varied  from  .0077  cent  to  .008  cent  per  pound  of  fruit.  The  con¬ 
clusion  reached  was  that  of  the  three  treatments  that  with  ammoniacal  solution  was  the 
most  profitable.  Give  also  report  on  diseases  of  the  grape  in  western  New  York,  the  special 
object  being  to  investigate  “blight”  or  “  rust.”  Give  characters  of  disease  with  causes  and 
suggestions  lor  treatment.  Underdraining  and  late  pruning  arc  suggested.  Brief  reference 
to  other  diseases.  (J.  F.  J.) 

825.  Galloway,  B.  T.,  and  Fairchild,  D.  G.  Experiments  in  the  treatment  of  plant 

diseases.  Part  II.  <Jour.  Mycol.,  vol.  vi,  Washington,  April  30,  1891,  pp. 
137-142.  ’  ’  11 

Give  details  of  experiments  on  pear  leaf-blight  and  scab  with  five  different  fungicides, 
viz:  Bordeaux  mixture,  ammoniacal  solution,  copper  acetate,  mixture  No.  5,  and  copper  car¬ 
bonate  in  suspension.  The  first  two  gave  the  best  results,  the  Bordeaux  mixture  being 
considered  the  better.  For  pear  scab  the  experiments  indicate  that  the  sprayings  should  be 
made  very  early  and  that  JBordeaux  mixture  is  most  to  pe  relied  on.  (J.  F.  j.) 

826.  Gardner,  H.  Viticulture.  Statistics  of  grape  growing  and  wine  production  in  the 

United  States.  <Census  Bulletin,  No.  38,  Washington,  Mar.  10,  1891,  pp.  11. 

Gives  general  statistics  of  grape  culture  in  the  United  States  and  mentions  successful  use 
of  the  fungicides  recommended  by  the  Department  of  Agriculture  for  combating  grape  dis¬ 
eases.  (J.  F.  J.) 

827.  Girard,  Aime.  Recherches  sur  l’adherence  aux  feuiiles  des  plantes  et  notament  de 

la  pomme  de  terre  des  composes  euivriques  destines  a  cornbattre  leurs  maladies. 
<Journ.  d’Agric.  Prat.,  56  Ann6e,  t.  i,  Paris,  Feb.  4,  1892,  pp.  176-178. 

Tests  numerous  compounds  of  copper  as  to  their  adhesive  power  when  applied  to  the 
foliage  of  the  potato  as  shown  by  analyses  of  treated  leaves  before  and  after  submittal  to 
artificial  showers  of  rain.  Concludes  that  Bordeaux  mixture  (2  kg.  cop.  sulphate  and  1  k«\ 
lime)  adheres  better  than  the  same  mixture  with  double  amount  of  lime;  that  the  copper 
soda  mixture  and  copper  acetate  possess  adhesive  power  double  that  of  Bordeaux,  and  the 
Perret  mixture  (copper  sulphate,  lime,  and  molasses)  showed  remarkable  adhesive  proper¬ 
ties,  while  Bordeaux  mixed  with  clay  (aluminium  compounds)  did  not  adhere  so  well  as  the 
standard  Bordeaux.  (D.  G.  F.)  (See  also  Comp.  Bend.,  Paris,  Feb.  1,  1892,  pp.  234-236- 
Exper.  Sta.  Becord,  vol.  hi,  May,  1892,  p.  734.) 

828.  Goff,  E.  S.  Treatment  of  apple  scab.  <Jour.  Mycol.,  vol.  vi,  Washington,  Mav 

14, 1890,  pp.  19-21.  ;  * 

Recommends  solution  of  copper  carbonate  in  ammonia  and  gives  directions  for  preparin'* 
and  using  the  fungicide.  Also  describes  apparatus  for  spraying.  (J.  F.  J.) 

329.  Goff,  E.  8.  Treatment  of  fungous  diseases.  <Jour.  Mycol.,  vol.  vii,  Washington, 
Sept.  10,  1891,  pp.  17-25,  tig.  2.  ’ 

Gives  details  of  experiments  for  the  prevention  of  apple  scab,  using  copper  carbonate  dis¬ 
solved  in  ammonia  and  in  suspension  in  water;  sulphur  powder,  and  mixture  No.  5  (ammo- 
niated  copper  sulphate  and  ammonium  carbonate).  The  results  were  mostly  negative,  but 
mixture  No.  5  was  most  efficient.  Details  of  treatment  of  Septoria  of  raspberry  'and  black¬ 
berry  are  given,  and  show  that  the  foliage  of  the  raspberry  is  too  delicate  to  stand  applica¬ 
tions  of  a  corrosive  nature.  Foliage  of  blackberry  is  more  resistant  than  raspberry  and  less 
so  than  that  of  apple.  Ammoniacal  copper  carbonate  solution  can  be  used  on  blackberry 
but  not  on  raspberry.  The  use  of  Bordeaux  mixture  for  potato  rot  was  successful.  (J.  F.  J ') 

830.  Green,  W.  J.  The  spraying  of  orchards.  <Ohio.  Agric.  Exper.  Station,  2d  Ser., 
vol.  4,  Bull.  No.  9,  Columbus,  Dec.,  1891,  pp.  193-219,  pi.  vm-xin,  1  diagram. 

Gives  an  account  of  experiment  to  prevent  apple  scab  undertaken  to  ascertain  (1)  compounds 
to  be  used;  (2)  time  to  make  application;  (3)  compound  best  adapted  to  be  used  with  insecti¬ 
cides,  and  (4)  profit  in  spraying.  Five  fungicides  were  used,  viz,  ammoniacal  copper  car¬ 
bonate,  modified  eau  celeste,  dilute  Bordeaux  mixture,  precipitated  carbonate  of  copper,  and 
ammonia  copper  solution.  Of  these  dilute  Bordeaux  mixture  gave  the  best  results.  Gives 
details  of  relative  efficacy  of  fungicides,  cost  of  spraying,  effect  of  scab  on  the  fruit,  value 
of  spraying  to  prevent  scab,  size  of  apples  as  effected  by  spraying,  market  value  of  apples, 
time  and  machinery  for  spraying.  Found  Paris  green  and  dilute  Bordeaux  mixture  together 
acted  as  both  fungicide  and  insecticide.  Discusses  also  spraying  to  prevent  pear  scab,  dilute 
Bordeaux  mixture  and  modified  eau  celeste  being  about  equally  beneficial,  but  the  latter 
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injured  the  foliage.  For  “shot-hole ”  fungus  of  the  plum  (Septoria  cerasina)  dilute  Bordeaux; 
mixture  was  found  beneficial.  Gives  directions  for  making  fungicides  and  a  short  list  of 
manufacturers  and  dealers  in  spraying  machinery.  Gives  a  summary  of  the  bulletin  on  last 
page.  (See  Exper.  Sta.  Record,  vol.  ill,  April,  1892,  p.  620.)  (J.  F.  J.) 

831.  Greiner,  T.  (1)  Comments  on  current  agricultural  literature.  (2)  The  New  York 

grapo  scare.  <Tarm  ami  Fireside,  vol.  xv,  Springfield,  Ohio,  Dec.  15,  1891, 

p.  2. 

(1)  Thinks  that  Bordeaux  mixture  will  soon  “play  out.”  It  has  various  objections:  (a)  it 
is  expensive;  ( b )  it  is  troublesome  to  prepare  and  apply;  (c)  it  has  to  be  strained;  (d)  it  is 
apt  to  clog  the  nozzle.  Recommends  the  ammoniacal  solution  for  all  diseases.  Advises  fruit 
growers  to  study  these  questions  so  as  to  be  prepared  to  spray  in  the  proper  way  next  year. 
(2)  Says  that  grape  growers  were  as  much  to  blame  as  the  New  York  Board  of  Health.  The 
grapes  should  not  have  been  sprayed  so  late,  and  if  sprayed  late  the  ammoniacal  solution 
should  have  been  used.  (B.  T.  G.) 

832.  Halsted,  B.  D,  Experiments  for  the  year  upon  cranberry  diseases.  <Hlth  Ann. 

Kept.  N.  J.  Agric.  Ex.  Sta.,  New  Brunswick,  1891,  pp.  332-339. 

(1)  Gives  results  of  winter  treatment  of  cranberry  bog  attacked  by  gall  fungus  ( Synchy - 
trium  vaccinii  Th.),  sliow'fcng  good  effects  from  keeping  the  bog  dry.  Gives  copy  of 
New  Jersey  State  law  for  the  eradication  of  dangerous  plant  diseases  passed  with  special 
reference  to  the  affected  bog.  (2)  Gives  results  of  several  experiments  with  fungicides  in 
the  treatment  of  cranberry  scald,  using  sulphur,  sulphate  of  copper,  sulphate  of  iron,  air- 
slaked  lime,  common  salt,  carbonate  of  lime,  modified  eau  celeste,  sodium  hyposulphate,  sul¬ 
phate  of  potash,  ammoniacal  solution  of  copper  carbonate  and  Bordeaux  mixture.  Finds 
that  heavy  applications — 1£  to  10  pounds  of  copper  sulphate  per  square  rod  of  bog,  3  to  20 
pounds  of  iron  sulphate,  3~  to  20  pounds  of  sulphur — not  only  did  not  prevent  disease  but 
actually  killed  the  vines,  while  mixed  applications  of  sulphur  and  lime,  sulphur  and  sul¬ 
phate  of  copper,  lime  and  sulphate  of  copper,  and  carbonate  of  lime,  did  not  injure  the  vines 
in  proportion  of  2  to  10  pounds  of  each  salt  per  4  square  rods  of  bog,  but  checked  the  scald 
only  partially.  Reports  negative  results  from  a  test  of  ten  substances  named  above  in  the 
proportion  of  10-5-  3^-1^  pounds  per  25  square  feet  of  bog.  Reports  a  successful  use  by  Mr. 
Goldsmith  of  layer  of  loam  or  sand  applied  to  bog.  (D.  G.  F.) 

833.  Halsted,  B.  D.  Fungous  diseases  and  their  remedies.  <^Amer.  Agric.,  vol.  li,  New 

York,  Jan.,  1892,  pp.  34-35. 

Briefly  describes  methods  used  for  prevention  of  fungous  diseases  by  spraying,  soaking 
seed,  etc.  Gives  credit  to  Department  of  Agriculture  for  work  accomplished.  (J .  F.  J .) 

834.  Halsted,  B.  D.  [Remarks  on  spraying.]  <Wnn.  Rept.  N.  J.  State  Board  of  Agric., 

vol.  xviii,  Trenton,  1891,  pp.  100-102. 

Advocates  spraying  for  prevention  of  plant  diseases.  (J.  F.  J.) 

835.  Halsted,  B.  D.  Treatment  of  grapevines.  <^Culfc.  and  Country  Gent.,  vol.  lvi, 

Albany,  N.  Y.,  July  16, 1891,  p.  576. 

Review  of  Farmers’  Bulletin  No.  4,  of  IT.  S.  Department  of  Agriculture,  giving  directions 
for  treatment  of  grape  vines  for  prevention  of  downy  and  powdery  mildew,  anthracnose 
and  black  rot.  (D.  G.  F.) 

836.  Harvey,  F.  L.  Spraying  experiments — apple  scab.  <\Ann.  Rept.  Maine  Agric. 

Ex.  Sta.,  part  IV,  Orono,  Dec.  31,  1890,  (1891),  p.  113. 

Mentions  failure  to  carry  out  expected  experiment  with  apple  scab.  (D.  G.  F.) 

837.  Hatch,  A.  S.  [Notes  on  apple  scab  and  potato  rot.]  <  Jour.  Mycol.,  vol.  vii,  Wash¬ 

ington,  Sept.  10,  1891,  pp.  26-27. 

Gives  additional  notes  on  the  experiments  conducted  by  Prof.  Goft',  mentioning  effects  of 
spraying  on  the  foliage  of  apple,  raspberry,  and  blackberry.  Describes  also  manner  ot 
treating  potatoes  with  Bordeaux  mixture  for  blight.  This  was  also  effective  against  Colo¬ 
rado  potato  beetle.  ( J.  F.  J.) 

838.  Howard,  Chas.  H.  Spraying  fruit.  <Tarm,  Field,  and  Stockman,  vol.  xv, 

Chicago,  Feb.  6,  1892,  p.  127. 

Notices  a  review  of  paper  read  before  Illinois  State  Horticultural  Society  for  1892.  Par- 
tially  successful  use  ot  copper  sulphate  and  soda  in  prevention  of  rot  of  grapes.  (D.  G.F.) 

839.  Kellerman,  W.  A.,  and  Swingle,  W.  T.  Prevention  of  smut  in  oats  and  other 

cereals.  <Jour.  Mycol.,  vol.  vi,  Washington,  May  14,  1890,  pp.  26-29. 

Gives  outline  of  treatment  to  be  used.  This  is  by  means  of  hot  water.  (See  tor  further 
details  Nos.  156, 157, 291.)  (J.  F.  J.) 

840.  Kinney,  L.  F.  The  potato  scab.  <^Rhode  Island  State  Agric.  Exper.  Sta.,  Bull. 

14,  Kingston,  Oct.,  1891,  pp.  175-187,  tigs.  3. 

Gives  an  account  of  the  characters  and  cause  of  the  disease  from  Bolley  and  Thaxter,  and 
details  of  experiments  for  its  prevention.  Seaweed  used  to  cover  the  seed  potatoes  checked 
the  disease,  while  stable  manure  scattered  in  the  furrows  or  over  the  seed  was  favorable  to 
its  development.  Spraying  the  seed  iu  the  furrows  with  Bordeaux  mixture  before  covering 
with  earth  gave  a  product  almost  free  from  scab,  and  was  more  effectual  than  the  sprayings 
of  the  vines  with  the  same  fungicide.  Spraying  with  Bordeaux  mixture  also  gave  good  re- 
suits  in  the  prevention  of  potato  blight  and  rot.  (See  Exper.  Sta.  Record,  vol.  in,  Apr.,  1892, 
p.  623;  Gard.  Chron.,  London,  June  11, 1892,  p.  758.)  (J.F.J.) 
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841.  M[arlatt],  C.  L.  A  cheap  spraying  apparatus.  <Mnsect  Life,  vol.  in,  Washing¬ 

ton,  Aug.,  1890,  pp.  38-39,  fig.  1. 

Describes  and  figures  an  apparatus  designed  by  R.  Tliaxter  for  using  fungicides  and  in¬ 
secticides.  (J.F.  J.) 

842.  Massey,  W.  F.  The  Bordeaux  mixture.  <[Am.  Farmer,  10th  ser.,  vol.  x,  Balti¬ 

more,  June  15,  1891,  p.  137,  £  col. 

Mentions  use  of  Bordeaux  mixture  as  a  fungicide.  (J.  F.  J.) 

843.  Maynard,  S.  T.  Treatment  of  mildews  upon  plants  under  glass.  <\Jour.  Mycol., 

vol.  vi,  Washington,  Mar.,  1890,  pp.  16-18. 

Gives  summary  of  results  of  experiments  on  rose  and  lettuce  mildew.  For  both  recom¬ 
mends  evaporated  sulphur  under  proper  conditions.  (J.  F.  J.) 

844.  McClure,  C.  W.  Fungicides.  Trans.  Ill.  State  Hort.  Soc.,new  ser.,  vol.  xxv, 

Warsaw,  Dec.  8-10,  1891,  pp.  239-243. 

Gives  popular  instructions  for  preparation  and  application  of  common  fungicides.  (D.  G.  F.) 

845.  Meehan,  Jos.  Bordeaux  mixture  for  pear  blight.  <Cnlt.  and  Country  Gent., 

vol.  lvii,  Albany,  N.  Y.,  Jan.  14,  1892,  p.  28,  ^  col. 

Gives  successful  result  from  use  of  Bordeaux  mixture  for  leaf- blight.  Gives  formula  as  1 
pound  sulphate  of  copper,  1  pint  ammonia  to  22  gallons  of  water.  This  also  used  with  suc¬ 
cess  for  black  spot  of  roses.  (J.  F.  J.) 

846.  [Meehan,  T.]  Blackberry  rust.  <^Meehan’s  Monthly,  vol.  i,  Germantown,  Pa., 

Aug  ,  1891,  p.  27,  -5-  col. 

Notes  presence  of  red  rust  on  blackberry  and  raspberry  leaves  during  summer  at  East 
Stroudsburg,  Pa.  Cutting  out  and  burning  recommended."  (J.  F.  J.) 

817.  [Meehan,  T.]  Bordeaux  mixture.  ^Meehan’s  Monthly,  vol.  11,  Germantown, 
Pa.,  Jan.,  1892,  p.  10,  4  col. 

Does  not  consider  lime  necessary  in  preparing  Bordeaux  mixture.  (J.  F.  J.) 

848.  [Meehan,  T.]  Sulphate  of  iron.  ^Meehan’s  Monthly,  vol.  1,  Germantown,  Pa., 

Nov.,  1891,  p.  74,  4  col. 

Refers  to  use  of  copper  as  a  fungicide,  stating  that  both  sulphate  of  iron  (green  copperas) 
and  sulphate  of  copper  (blue  copperas)  are  useful  to  destroy  fungi.  (J.  F.  J.) 

849.  Mf.nozzi,  A.  Appunti  alia  comunicazione  preventiva  dei  Proff.  A.  N.  Berlese  ed  L. 

Sostegni  “  Osservazioni  sull’  idea  di  preservare  la  vite  dall’invasione  della  Peronos- 
pora  mediante  la  cura  interna  preventiva  con  sulfato  di  rame.”  <Staz.  Sperim. 
Agr.  Italiene,  vol.  xxi,  Nov.,  1891  (Dec.  20,  1891),  Asti,  pp.  466-467. 

Discusses  article  by  Berlese  and  Sostegni  in  September  number  (see  No.  801)  expressing 
the  opinion  that  the  reaction  taking  place  in  the  soil  upon  the  addition  to  it  of  copper  sul¬ 
phate  is  not  similar  to  that  which  takes  place  in  caseof  the  Bordeaux  mixture,  butmore  prob¬ 
ably  that  the  copper  sulphate  behaves  like  sulphate  of  potassium  or  sulphate  of  ammonium. 
Refers  to  work  of  Gorup  Besanez  (Ann.  der  Cliem.  u.  Pharm.,  Bd.  127,  p.  251)  and  Nobbe 
(Land.  Vers.  Stat.,  Bd.  15,  p.  272),  not  mentioned  by  Berlese  &  Sostegni.  (D.  G.  F.) 

850.  Millardet  et  Gayon.  Nouvelles  Observations  sur  l’efficacite  de  diverses  bouillies 

dans  le  traitement  du  mildiou. — Sulfosteatite. — <Mourn.  d’Agric.  Prat.,  56  ann6e 
1. 1.  Paris,  Feb.  18,  1892,  pp.  231-239. 

• 

Gives  results  of  experiments  in  treatment  of  Peronospora  viticola  in  various  localities  in 
France  testing  the  following  fungicides:  (1)  Bouillie  bordelaise  celeste  [principally  sulplio- 
saccharate  of  copper] ;  (2)  Bouillie  celeste  a  poudre  unique  [Sulphosaccharate  of  copper 
mixed  with  sulphate  of  copper  and  carbonate  and  bicarbonate  of  soda  2  kg,  per  hectolitre  of 
water];  (3)  Bouillie  au  sulphate  d’ammonique  [Bordeaux  mixture;  l  kg.  copper  sulphate  + 
500  gr.  lime  -f-  400  gr.  ammonium  sulphate  -f  1  hectolitre  of  water] ;  (4)  Bouillie  bordelaise 
au  sporivore  Lavergne  [Bordeaux  mixture  with  addition  of  sporivore  1  kg.  500  gr.  copper 
sulphate,  1  kg.  500  gr.  lime,  to  which  is  added  1  kg.  of  sporivere,  prepared  by  M.  Lavergne, 
heated  previously  in  1  hectolitre  of  water] ;  (5)  Bouillie  bourguignonne  [1  kg.  500  gr.  copper 
sulphate,  2  kg.  250  gr.  sodium  carbonate  crystals  in  1  hectolitre  of  water  prepared  warm] ; 
(G)  Bouillie  berichonne  [same  formula  with  addition  of  25  centilitres  ammonia  22  per  cent] ; 
and  (7)  ordinary  Bordeaux  [1  kg.  500  copper  sulphate,  500  gr.  lime  in  1  hectolitre  of  water.] 
Although  the  results  of  the  several  experiments  varied  somewhat  the  author  concludes  that 
the  mixtures  containing  a  small  amount  of  copper  in  solution  as  Nos.  1,  2,  3,  and  6  gave  no 
better  results  than  those  containing  the  copper  in  insoluble  form.  Reports  from  use  of  No.  3 
serious  injury  to  the  foliage.  Decides  that  the  ordinary  Bordeaux  mixture  using  only  1  kilo¬ 
gramme  of  copper  sulphate  per  100  litre  of  water  is  not  strong  enough  to  prevent  severe  at¬ 
tacks  of  mildew.  Closes  with  accounts  of  favorable  results  obtained  with  use  of  sulplio- 
steatite.  (D.  G.  F.) 

851.  Nessler,  J.  Copper-soda  and  copper-gypsum  as  remedies  for  grape  mildew.  <(Jour. 

Mycol.,  vol.  vi,  Washington,  Sept.  10,  1890,  pp.  73-74. 

Describes  methods  of  preparing  the  solutions  and  recommends  spraying  rather  than  using 
a  dry  powder.  (J.  F.  J.) 
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852.  Parmly,  J.  C.  Copper  solutions  and  soils.  <Cult.  and  Count.  Gent.,  vol.  lvii, 

Albany,  N.  Y.,  Mar.  10,  1892,  p.  184,  f  col. 

Refers  to  article  by  S.  A.  Beach  (see  No.  800)  and  advocates  use  of  sawdust  or  some  simi¬ 
lar  material  to  catch  the  poisonous  substances  used  in  spraying.  (J.  F.  J.) 

853.  Penny,  C.  L.  Several  articles  of  food  known  to  be  healthful  found  to  contain  small 

quantities  of  copper.  <^2d  Ann.  Rept.  Del.  College  Agr.  Ex.  Sta.,  Newark, 
1889,  pp.  172-174. 

Establishes  presence  of  copper  in  grapes  that  have  been  treated  with  Bordeaux  mixture 
and  afterward  washed  with  dilute  vinegar,  as  also  in  grapes  receiving  no  treatment,  i.  e., 
natural;  gives  analyses  of  molasses,  oatmeal,  flour,  beef  liver,  and  New  Orleans  syrup.  The 
number  of  parts  of  copper  per  million  varies  from  0.8G  in  flour  to  58.85  in  beef  liver.  Treated 
grapes  contain  from  2.4  to  6.23  parts  per  million,  an  amount  little  exceeding  that  in  baking 
molasses  or  oatmeal,  and  less  than  one-ninth  that  found  in  beef  liver.  (D.  G.  F.) 

854.  Ratiiay,  Emerich.  Bericht  iiber  eine  im  hohen  Auftrage  Seiner  Excellenz  des 

Herm  Ackerbau  Ministers  in  Frankreich  unternommene  Reise  zur  Nachforschung 
iiber  die  Rebkrankheit  Black  Rot.  <Wien,  1891,  pp.  20,  fig.  7. 

Gives  a  report  of  a  visit  made  by  the  French  Minister  of  Agriculture  and  several  scientists 
to  southern  France  in  order  to  investigate  the  black  rot  fungus.  The  vines  near  Val  Marie 
were  first  examined,  this  being  the  place  where  black  rot  was  first  discovered  in  France. 
Despite  the  most  energetic  efforts  by  the  Government  extending  over  a  period  of  five  years 
the  disease  still  exists  in  this  region.  The  report  concludes  by  saying  that  black  rot  occurs 
sporadically  throughout  southern  France,  that  no  satisfactory  remedy  for  it  has  been  found, 
and  that  owing  to  its  affecting  green  wood,  its  transportation  on  half  matured  cuttings  is 
made  highly  probable.  (B.  T.  G.) 

855.  Riley,  C.  Y.  The  outlook  for  applied  entomology.  <Insect  Life,  vol.  in,  Washing¬ 

ton,  Jan.,  1891,  pp.  181-210. 

Although  devoted  mainly  to  entomology,  mention  is  made  (pp.  192-195)  of  machines  for 
using  fungicides  and  insecticides,  among  them  the  Japy  and  Galloway  sprayer  and  the 
Strawsonizer.  Reference  is  also  made  (pp.  197-198)  to  contagious  diseases  of  insects,  the 
statement  being  that  the  best  results  so  far  obtained  have  been  with  the  Entomophthora  of 
the  chinch  bug.  Gives  brief  mention  of  method  of  studying  these  diseases.  (J.  F.  J.) 

856.  [Roosevelt,  George  W.]  [Experiment  on  potatoes  in  Belgium.]  <Report  of 

Statistician  U.  S.  Dept,  of  Agric.,  new  ser.,  No.  92,  Washington,  Jan.  and 
Eeb.  [Feb.  12],  1892,  p.  27. 

A  quotation  from  a  report  by  Consul  Roosevelt  mentioning  successful  use  of  Bordeaux 
mixture  in  combating  potato  rot.  The  plat  treated  yielded  21,500  kilograms  to  the  hectare, 
while  that  untreated  yielded  only  6,900  kilograms  to  the  hectare.  (J.  F.  J.) 

SS'J'.  Rostrup,  E.  Destruction  des  cryptogames  nuisibles.  <Rev.  Mycol.,  vol.  xiv, 

•  Toulouse,  Jan.  1,  1892,  pp..  29-33. 

Divides  injurious  fungi  into  two  classes— one  which  can  be  controlled  by  the  individual 
farmer  independently  of  his  neighbors,  and  another  which  requires  concerted  action  to 
eradicate.  In  the  first  class  the  author  includes  smuts  of  grain,  riasmodiophora  brassicce , 
liliizoctonia  vinlacea ,  Sclerotinia  trifoliorum ,  and  Plioma  sangvmolenfa.  In  the  second  class 
are  Phytophthora  ivfestans  and  the  Uredincce.  For  the  latter  he  recommends  legislation 
which  shall  have  for  an  end  the  disinfection  of  seed,  destruction  of  hosts  which  produce  any 
form  of  rust  that  will  infect  economic  plants,  and  the  hindrance  to  the  introduction  of  fungous 
diseases  by  plants  or  seeds  from  countries  where  diseases  exist.  (E.  A.  S.) 

858.  S[mitii],  H.  W.  Mixtures  for  grape  diseases.  <Am.  Gardening,  vol.  xm,  New 

York,  Feb.,  1892,  p.  114,  £  col. 

Gives  formulae  for  Bordeaux  mixture  and  ammoniated  copper  carbonate  solution.  (J.  F.  J.) 

859.  [Smith,  H.  W.]  Prevention  of  plum  knot.  <Am.  Gardening,  vol.  xiii,  New  York, 

Feb.,  1892,  p.  116.  \  col. 

Recommends  cutting  out  diseased  branches.  Spraying  with  ammoniacal  solution  may 
check  disease.  (J.  F.  j.) 

860.  [Smith,  H.  W.]  Rose  mildew.  <Ain.  Gardening,  vol.  xm,  New  York,  Feb.,  1892, 

p.  115,  £  col. 

Recommends  as  a  preventive  £  ounce  hyposulphite  of  soda  to  10  gallons  water;  ammo¬ 
niacal  solution  of  copper  carbonate  also  recommended.  (J.  F.  J.) 

861.  Stahl,  John  M.  Spraying  in  western  Illinois.  <Xhilt.  and  Country  Gent.,  vol. 

lvi,  Albany,  Sept.  3, 1891,  p.  716,  2  cols. 

Gives  popular  account  of  successful  use  of  remedies  against  grape  diseases  by  the  Nauvoo 
Fruit  Growers’  Association.  (D.  G.  F.) 

862.  Stahl,  Wm.  Black  rot  and  mildew.  <Fla.  Disp.,  Farmer  and  Fruit  Grower, 

new  ser.,  vol.  hi,  Jacksonville,  Jan.  8, 1891,  p.  25,  3  cols. 

Extract  from  circular  of  manufacturers  of  spraying  machinery.  (D.  G.  F.) 

863.  Stebbins,  C.  W.  Pear  blight.  <Fla.  Disp.,  Farmer  and  Fruit  Grower,  new  ser., 

vol.  iv,  Jacksonville,  Mar.  3, 1892,  p.  163,  £  col. 

Says  blight  was  cured  by  sprinkling  tree  with  copperas  and  water,  a  tablespoon ful  to  a 
bucket  of  water.  Some  also  put  on  ground  and  lioed  in.  (Quoted  from  “National  Stock- 
man.”)  (J.  F.J.) 
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SOL  Swingle,  W.  T.  Treatment  of  smuts  of  oats  and  wheat.  <U.  S.  Dept.  Agric., 
Div.  of  Veg.  Path.,  Farm.  Bull.  No.  5,  Washington,  Feb.,  1892,  pp.  8,  pi.  1. 

Describes  the  smuts  of  pram  and  gives  an  estimate  of  amount  of  damage  resulting  from 
the  diseases.  Gives  directions  for  treatment,  consisting  mainly  of  immersing  seed  in  hot 
water  at  a  temperature  of  132°  to  135°.  This  is  known  as  the  Jensen  treatment.  Potassium 
sulphide  for  oats  and  copper  sulphate  for  wheat  also  noticed.  Short  bibliography  given  on 
p.  8.  (See  also  Agric.  Jour.  Cape  Colony,  vol.  v,  May  5,  1892,  pp.  3-5.)  (J.  F.  J.) 

865.  Van  Slyke,  L.  Results  of  analyses  of  some  substances  used  in  spraying.  <Cult. 

and  Country  Gent.,  vol.  lvii,  Albany,  N.  Y.,  Feb.  18, 1892,  p.  128, 1  col. 

•States  that  a  can  of  “  Copperdine”  contained  only  8J  oz.  of  copper  sulphate,  equal  to  4  oz. 
copper  carbonate  and  28  oz,  ammonium  carbonate.  Cost  was  about  29  cents.  A  sample  of 
dry  Bordeaux  contained  11.62  per  cent  of  copper  instead  of  15.24  per  cent,  as  it  should  have 
done.  Gives  tests  for  determining  the  purity  of  copper  sulphate,  copper  carbonate,  and  Paris 
green.  (J.  F.  J.) 

866.  Van'Slyke,  L.  The  adulteration  of  copper  mixtures.  ^Gard.  and  Forest,  vol.  v, 

New  York,  Feb.  24, 1892,  pp.  90-91. 

A  summary  of  conclusions  given  in  a  paper  read  before  the  Western  New  York  Horticul* 
tural  Society,  mentioning  tests  for  determining  purity  of  various  fungicides.  (J.  F.  J.) 

867.  Warner,  Clarence  D.  Electricity  in  agriculture.  ^Science,  vol.  xix,  New 

York,  Jan.  15, 1892,  pp.  35-37. 

Refers  to  the  experiments  made  to  show  the  influence  of  electric  currents  upon  the  growth 
of  plants.  Gives  details  of  experiments  made  at  Hatch  Experiment  Station,  Amherst,  Mass., 
on  lettuce  to  ascertain  effects  of  an  electric  current  on  prevention  of  mildew.  The  result 
was  that  the  largest  heads  Avere  over  the  greatest  number  of  wires  and  nearest  the  electrodes ; 
live  out  of  fifteen  died  of  mildew  in  treated  bed.  it  Avas  found  that  the  healthiest  and  lar¬ 
gest  plants,  as  soon  as  the  current  became  feeble  or  ceased  altogether,  began  to  be  affected 
with  mildew.  In  beds  without  elect ric  currents  only  three  plants  out  of  fifteen  had  par¬ 
tially  developed,  and  only  one  was  free  from  disease.  In  another  experiment  only  five  out 
of  twenty  plants  were  unaffected  by  mildew  in  the  treated  bed,  while  out  of  twenty  plants 
in  an  untreated  bed  all  but  one  died  from  mildew  before  half  groAvn,  and  that  one  Avas  badly 
diseased.  The  conclusion  is  that  “those  plants  subjected  to  the  greatest  electrical  influence 
Avere  hardier,  healthier,  larger,  had  a  better  color,  and  Avere  much  less  affected  with  mildew 
than  the  others.”  Grasses  were  experimented  with,  but  without  marked  results.  (Soe  also, 
Bull.  No.  16,  Mass.,  Hatch  Ex.  Sta.,  Jan.,  1892,  p»p .  8 ;  Scient.  Am.  Supplement,  ato1.  xxx,  Feb.  13, 
1892.  pp.  13436-13437 ;  Am.  Agric.,  vol.  Li.  Mar.,  1892.  p.  201,  £  col. ;  Exper.  Station  Rec.,  Arol.  ill, 
Washington,  Mar.,  1892,  pp.  517-520;  Gard.  and  Forest,  vol.  v,  Jan.,  27,  1892,  pp.  47-48.) 
(J.  F.  J.) 

868.  Weed,  C.  M.  Spraying  crops:  Why,  when,  and  where.  <"  Rural  Publishing  Co., 

New  York,  1892,  pp.  108,  illustrated. 

Brief  directions  for  combating  some  common  insect  and  fungous  pests.  (B.  T.  G.) 

(See  also,  Nos.  665,  670,  673,  684,  696,  697,  698,  703,  704,  706,  707,  710,  716,  717, 
719,  720,  721,  723,  724,  726,  729,  734,  739,  740,  742,  743,  744,  746,  748,  750,  751,  754, 
755,  756,  757,  761,  766,  770,  774,  775,  777,  778,  780,  871,  and  885. 

E. — PHYSIOLOGY,  BIOLOGY,  AND  GEOGRAPHICAL  DISTRIBUTION. 

869.  Acloque,  A.  Les  champignons  au  point  de  vue  biologique,  economique  et  taxo- 

nomique.  <Paris,  1892,  pp.  327,  figs.  60. 

The  book  is  divided  into  thirteen  chapters,  the  first  of  which  treats  of  the  nature  of  fungi. 
Chapters  2,  3,  and  4  discuss  anatomy,  and  5,  6,  7,  8,  and  9  deal  with  physiology  of  the  fungi. 
In  the  tenth,  eleventh,  and  twelfth  chapters  fungi  from  an  economic  standpoint  are 
considered.  The  thirteenth  and  last  chapter  is  devoted  to  classification,  the  systems  of 
Tournefort,  Micholi,  Bulliard,  Persoon,  Link,  Nees,  Fries,  and  L6veille  being  briefly  re- 
vieAved.  Berkeley’s  system  receives  considerable  attention,  Avliile  Bertillon’s  is  given  in 
full.  (B.T.G.) 

870.  [Anon.]  Parasitic  fungus  on  locust.  <Mediterranean  Nat.,  vol.  i,  Malta,  Aug. 

1,  1891,  p.  44,  i  col. 

Refers  to  experiments  of  Signor  Trabut  in  Algiers,  Avliere  Botrytis  acridiorum  has  been 
found  to  destroy  great  numbers  of  locusts.  Experiments  are  being  made  with  a  vieAV  of 
culthrating  the  parasite.  (J.  F.  J.) 

871.  [Anon.]  Proces-verbaux,  seance  du  10  mai  1891.  <Ann.  Soc.  cVhort.  et  d’hist. 

nat.  de  PH^rault,  2  s6r.,  tome  xxiii,  Montpellier,  May  and  June,  1891,  p.  129. 

MM.  Sahut,  Cathala,  Barthelemy,  Cachet,  Ganzy,  and  Giardin  were  unanimous  in  declar¬ 
ing  that  abrupt  variations  of  temperature  are  very  favorable  to  the  spread  of  the  peach 
curl,  Exoascus  deformans  Berk.  M.  Sahut  stated  that  three  methods  of  prevention  had 
been  tried,  the  Bordeaux  mixture,  decoctions  of  tobacco,  and  removal  of  the  affected  leaves. 
None  of  them  were  very  successful.  In  1890  the  grape  mildew  ( Peronospora )  was  not  ob¬ 
served  during  the  summer,  and  from  May  to  September  there  was  also  an  almost  complete 
absence  of  dew.  On  the  contrary,  during  September  deAV  occurred  on  twelve  days  and  there 
Avas  an  invasion  of  mildew.  M.  Galzin  had  found  carbonate  of  soda  better  than  lime  for 
fixing  copper  sulphate.  (E.  F.  S.) 

872.  Boa rdman,  E.  R.  The  cabbage  worm  disease.  <^Insect  Life,  vol.  hi,  Wash¬ 

ington,  June,  1891,  pp.  409-410. 

Gives  account  of  spread  of  disease  “  Muscardine,”  destroying  Avorms  infecting  cabbages. 
(J.  F.  J.) 
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873.  Bolley,  H.  L.  Wheat  rust — is  the  infection  local  or  general  in  origin  ?  <(Agric. 

Science,  vol.  v,  Nov.  and  Dec.,  1891,  La  Fayette,  Ind.,  pp.  259-264. 

Gives  result  of  inquiries  and  details  of  experiments  made  to  ascertain  whether  wheat  rust 
mycelium  persists  in  the  tissues  of  host  plants  through  the  winter,  and  at  what  time  the 
rust  appears  on  the  grain.  Does  not  think  spraying  will  be  effectual  in  preventing  rust. 
The  uredospores  are  the  chief  agents  of  infection  and  may  he  carried  for  miles  through  the 
air  without  loss  of  vitality,  and.  the  general  infection  of  fields  throughout  the  country  is 
thus  accounted  for.  (J.  F.  J.) 

874.  Bourquelot,  Em.  Matieres  sucr6es  contenues  dans  les  champignons.  <^Bull.  Soc. 

Mycol.,  France,  vol.  7,  fasc.  4,  Paris,  Dec.  31,  1891,  pp.  222-232. 

Mannite  was  found  in  the  following:  Psalliota  arvensis  Schfeff.,  young;  Tricholoma  album 
Schfett'.,  adult;  T.  sulfur eum  Bull.,  young,  adult;  T.  resplen dens  Fr.,  adult;  Lepiota  excoriata 
Schaeff.,  young;  Hydnum  repandum  L.,  young,  adult;  H:  squamosum  Schneft'.,  adult; 
Clavaria  pistillaris  L.,  adult;  G.formosa  Pers.,  young.  Trehalose  was  found  in  the  follow¬ 
ing:  young,  Hypholoma  elceodes  Paul.,  H.  capnoides  Fr.,  Stropharia  ceruginosa  Curt., 
Flammula  alnicola  Fr.,  Hebcloma  sinapizans  Fr.,  H.  crustuluniforme  Bull.,  Claudopus 
variabilis  Pers.,  Pleurotus  ostrcatus  Jacq.,  Mycena  polygramma  Bull.,  M.  galericulata  Scop., 
Collybia  longivcs  Bull.,  Clitocybe  invena  Scop.,  G.  geotropa  Bull.,  Tricholoma  cinerascens 
Bull.,  Lepiota  excoriata  Schaeff.,  Amanita  strobiliformis  Yitt.,  A.  nitida  Fr.,  Bolbitus  hy- 
drophilus  Fr.,  Coprinus  micaceus  Bull.,  C.atr ament arius  Bull.,  Cortinarius  obtusus  Fr.,  G. 
imbutus  Fr.,  C.  qxsammocephalus  Bull.,  G.  armillatus  Fr.,  C.  torvxis  Fr.,  C.  cinnaxnomeus  L., 
G.  sublanatus  Sow.,  G.  elatior  Fr.,  G.  ccerulescens  Schaeff. ,  G.  glaxicopus  Schaeff.,  G.  variicolor 
Pvrs.,  G.  cyanopus  Secret.,  G.  c rocolitus  Quel.,  G.  cirgxitus  Fr.,  Hydnum  repandum  L. 
(E.  A.  S.) 

87*5.  Bourquelot,  Em.  Surla  presence  de  l’amidon  dans  un  champignon  appartenant 
a  la  famille  des  Polyporees,  le  Boletus  pachypus,  Fr.  <  Jour.  Pharm.  et  cliimie, 
5e  s6r.,  t. xxiv,  Paris,  Sept.,  1891,  pp.  197-199. 

Reports  presence  in  the  cells  of  the  pseudoparenchyma  of  Boletus  pachypus  of  a  sub¬ 
stance  which  gives  starch  reaction  with  iodine.  This  substance  appears  to  be  in  an  insoluble 
state  apparently  as  an  impregnation  of  the  membrane.  Refers  to  work  of  Belzung  and  L. 
Rolland  on  the  subject.  (D.  G.  F.) 

876.  Bourqelot,  Em.  Surla  repartition  des  matieres  sucrees  dans  le  cepe  comestible 

(Boletus  edulis,  Ball.)  et  le  cepe  orange  (Boletus  aurantiacus,  Bull.).  <Mour.  Pliar. 
et  Cliimie,  5e  ser.  t.  xxiv.,  Paris,  Dec.  15,  1891,  pp.  521-524. 

Gives  analyses  of  stipe,  pileus  and  tubes,  of  the  hymenium  of  Boletus  aurantiacus  Bull, 
and  B.  edidis  Bull.  Finds  that  the  stipe  and  pileus  of  these  species  alone  contain  the  starch 
glucose  or  mannite ,  while  the  tubes  of  the  hymenium  remain  free  from  these  reserve  mate¬ 
rials.  Reasons  that  these  reserve  materials  are  not  present  in  this  portion  because  con¬ 
sumed  in  the  manufacture  of  the  spores.  Thinks  this  also  explains  the  absence  of  dipterous 
larvae  from  the  hymenium.  Refers  to  previous  work  on  subject.  (See  ser.  5,  t.  XIX,  p.  369; 
t.  XXII,  413,  497.  (D.  G.  F) 

877.  Brefeld,  Oscar.  Recent  investigations  of  smut  fungi  and  smut  diseases.  <(Jour. 

Mycol.,  vol.  vi,  Washington,  May  14,1890.  pp.1-8;  Sept.  10,1890,  pp.  59-71; 
April  30,  1891,  pp.  153-164. 

A  translation  of  an  address  delivered  in  Berlin  before  the  Society  of  Agriculturists  in 
February,  1888.  Deals  with  the  nature  of  parasites  causing  smut,  their  mode  of  development, 
methods  of  cultivation,  manner  of  infection,  and  general  life  history.  (J.  F.  J.) 

878.  Cavara;F.  Note  sur  le  parasitisms  de  quelques  champignons.  <(Rev.  Mycol., 

vol.  xiii,  Toulouse,  Oct.,  1891,  pp.  177-180. 

Cites  the  following  instances  of  fungi,  which  usually  live  as  saprophytes,  becoming  para¬ 
sitic  to  such  an  extent  as  to  be  decidedly  injurious  to  vegetation:  Botrytis  vulgaris  on 
branches  of  Gitrus,  Dahlia,  and  Pelargonium  zonale;  Botrytis  n.  sp.  on  Tulip  a  gemeriana ; 
Gladosporium  lierbarum  on  raspberry,  Oycas  revoluta ,  Fourcroya  gigantea,  Agave  americana, 
A.  salmiana,  and  A.  rigida;  Polyporus  xdmarius  on  elm  roots.  (E.  A.  S.) 

879.  Char iti nt,  A.  La  nature  des  secretions  microbiennes.  <Miev.  Gen.  Sci.  pure  et 

appliq.,  2  aim.,  Paris,  Mar.  15,  1891,  pp.  129-134. 

General  discussion  of  the  subject.  (E.  F.  S.) 

880.  Constantin,  J.  Etude  sur  la  culture  des  basidiomycete3.  <(Rev.  G6n.  d.  Bot.,  t. 

3,  Paris,  Dec.  15,  1891,  pp.  497-511,  pi.  1. 

After  discussing  in  a  general  way  the  well-knowui  methods  of  ancient  and  modern  mush¬ 
room  culture  the  author  gives  the  results  of  his  investigations  upon  the  cultivation  in  nu¬ 
trient  media  of  Nyctalis  lycoperdoides  and  Harasmixis  olcce.  Succeeded  in  producing  from 
clilamydospores  fully  developed  specimens  of  Nyctalis,  with  mature  basidia,  in  this  regard 
surpassing  Brefeld  in  his  cultivations  of  the  same  species.  Uses  as  nutrient  substrata  upon 
which  to  grow  the  first  species  sterile  slices  of  potato  dipped  in  orange  juice,  slices  of  car¬ 
rot,  slices  of  turnip,  leaves  of  the  oak  and  beech,  and  fragments  of  other  basidiomyceteous 
fungi.  Finds  the  behavior  of  Nyctalis  upon  various  substrata  as  indicative  of  tlie  uncer¬ 
tain  ground  upon  which  N.  caliginosa,  N.  nauseosa ,  and  N.  microphylla  stand  and  reports  the 
variation  under  different  conditions  of  nourishment  as  very  great.  Finds,  contrary  to  Bre¬ 
feld,  that  spores  of  Nyctalis  germinate  easily  upon  the  most  diverse  media  and  the  parasit¬ 
ism  of  the  species  hinted  at  by  Brefeld  is  made  doubtful.  In  the  cultivation  of  Marasmius 
the  author  used  sterilized  olive  leaves  and  obtained  pure  spores  by  allowing  basidiospores 
to  fall  in  small  glass  plates  filled  with  sterile  water  placed  beneath  the  pilous.  Suggests 
possible  application  of  pure  artificial  cultures  to  the  industry.  (D.  G.  F.) 
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881.  Dearness,  J.  Poisoning  from  eating  fungi.  <[  Farmers*  Advocate,  vol.  xxv, 

London,  Ont.,  p.  216,  tig.  1. 

Gives  full  account  of  a  fatal  case  of  poisoning  attributed  to  eating  of  Helvrlla  esculenta 
(Fries  ).  This  species  has  hitherto  been  considered  edible  by  Berkeley,  (Gilbert,  Burnett, 
and  J ulius  Parmer.  While  author  thinks  it  is  not  clearly  proven  that  the  species  is  poison¬ 
ous  he  decides  it  is  unfit  for  use.  (D.  G.  F.) 

882.  Devaux,  Henri.  Etude  experimental  sur  l’aeration  des  tissus  massifs :  Introduc¬ 

tion  a  l’etude  da  m6canisme  des  echanges  gazeux  chez  les  plantes  aerienues.  <Ann. 
Sci.  Nat.  Bot.,  s6r.,  vn,  vol.  xiv,  Paris,  1891,  pp.  297-395,  fig.  5. 

In  course  of  his  extended  investigations  the  author  examined  the  common  edible  agaric 
Psalliota  campestris.  There  is  easy  communication  through  the  internal  tissues,  but  the 
exterior  is  only  slightly  porous.  The  composition  of  the  internal  gas  differed  only  slightly 
from  the  atmosphere,  but  varied  somewhat  from  time  to  time.  The  proportion  of  oxygen 
may  fall  below  1(3  in  1  ;u.  Seven  analyses  are  given,  and  analogous  results  are  said  to  have 
been  obtained  with  another  subject.  The  examination  was  made  before  the  pileus  was 
developed.  (E.  F.  S.) 

883.  [Editorial.]  A  novel  mode  of  using  disease  germs.  ^Insect  Life,  vol.  iv, 

Washington,  Nov.,  1891,  p.  152. 

Gives  abstract  of  a  circular  of  a  French  firm  advertising  for  sale  culture  tubes  for  the  de¬ 
struction  of  the  white  grub.  States  methods  recommended.  (J.  F.  J .) 

884.  [Editorial.]  Work  in  Algeria  with  a  fungous  disease  of  the  locust.  <Hnsect  Life, 

vol.  iv,  Washington,  Nov.,  1891,  pp.  151-152. 

Abstract  of  a  paper  by  Kiinckel  and  Langlois  on  a  disease  caused  by  Lachnidium  acri- 
diorum  n.  sp.  The  experiments  are  not  encouraging.  (J.  F.  J.) 

885.  Eyclesheimer,  A.  0.  Club  root  in  the  United  States.  <Jour.  Mycol.,  vol.  vn, 

No.  2,  Washington,  Mar.  10,  1892,  pji.  79-80,  pi.  xv,  xvi,  figs.  2. 

Discusses  the  distribution  and  general  characters  of  the  disease.  This  is  followed  by  a 
detailed  statement  of  the  effect  of  the  disease  on  the  tissues  of  various  plants,  particularly 
cabbages  and  turnips.  There  is  no  known  cure  after  the  disease  is  established,  but  pre¬ 
ventive  measures  may  he  effectual.  Of  all  means  tried  lime  seems  to  he  the  best.  Steriliza¬ 
tion  of  the  soil  of  the  hotbed  is  also  recommended.  A  short  bibliography  is  given  at  the 
end  of  the  paper.  (J.  F.J.) 

886.  Forbes,  S.  A.  On  a  bacterial  insect  disease.  <Wmer.  Mouth.  Micros.  Jour.,  vol. 

xii,  Washington,  Nov.,  1891,  pp.  246-249. 

Describes  disease  affecting  chinch  bugs,  caused  by  Micrococcus  insectorum  Burr.  No 
success  has  been  met  with  in  attempting  to  inoculate  insects  with  the  disease,  because  all 
examples  examined  were  infected  with  the  Micrococcus  in  question.  (J.  F.  J.) 

887.  Fries,  Rob.  Om  svampfloran  i  vara  vaxthus.  <Bot.  Notiser,  Lund,  1891,  pp. 

145-157. 

Fungi  arranged  in  three  groups:  (1)  Species  which,  under  natural  circumstances,  are 
living  in  open  air,  but  which  accidentally  may  also  occur  in  hothouses,  often  with  a  some- 
what  changed  habit  and  appearance.  (2)  Species  w'hich  par  preference  are  inhabitants  of 
hothouses,  and  which  do  not  occur  in  other  places  at  least  not  in  Sweden.  (2)  Species 
which  have  been  accidentally  introduced  from  southern  lands.  The  second  group  includes 
several  interesting  species,  most  of  which  occur  in  great  abundance,  such"  as  Lepiotn  ce- 
pcestipes ,  A  garicus  echinatus ,  A.  volvaceus,  A.  parvnlus,  A.  confertus,  Polyporus  crypt  arum , 
Coprinus  dilectas,  Piscina  vaporaria, and  Hydnangium  cameum.  But  very  few  species  are 
mentioned  as  representing  the  3d  group  c.  g.  Hiatula  benzonii,  Agaricus  gcoglerius,  Laschia 
testudinella.  (Tlieo.  Holm.) 

888.  Galloway,  B.  T.  Observations  on  the  life  history  of  Uncinula  spiralis.  <Proc.  Am. 

Asso.  Aclv.  Sci.,  vol.  xxxix,  July,  1891,  Salem,  Mass.,  p.  333,  3  lines. 

Abstract  (see  No.  132).  (J.  F.  J.) 

889.  Galloway,  T.  W.  Notes  on  the  fungus  causing  damping  off  and  other  allied  forms. 

<MTans.  Mass.  Hort.  Soc.,  Part  1,  Boston,  1891,  pp.  10,  pi.  2. 

Records  interesting  observations  on  Pythium  debaryanum  and  Saprolegnia  monoica  made 
in  the  cryptogamic  laboratory,  Harvard  University.  (B.  T.  G.) 

890.  Giard,A.  Sur  le  champignon  parasite  des  criquets  pelerins.  <Compt.  rend.  Acad. 

d.  Sc.,  Paris,  Dec.  7,  1891,  pp.  813-816. 

The  author  says  that  Prof.  H.  Trabut  has  found  that  Lachnidium  acridiorum  Giard  is 
identical  with  the  fungus  found  in  different  parts  of  Algeria  on  the  same  host.  Older  cul¬ 
tures  of  the  fungus  furnish  evidence  as  to  its  systematic  position,  On  the  insects  them¬ 
selves  it  presented  two  different  forms,  designated  Gladosporium  and  Fusarium,  or  Fvsi- 
sporium.  In  young  cultures  the  latter  predominates.  When  the  cultures  become  older 
chlamydospores  make  their  appearance.  From  this  time  parts  of  the  fungus  pass  through 
stages  closely  resembling  the  genera  Sarcinella ,  Stemphylium ,  Macrosporium ,  and  Mystro- 
sporium.  Gladosporium  herbarum  also  passes  through  similar  stages,  and  it  is  probable  that 
the  two  fungi  are  closely  related.  It  is  also  likely  that  the  genera  represented  in  the  trans¬ 
formations  are  really  not  independent  genera,  but  stages  in  the  development  of  some 
Ascomycete.  The  Lachnidium  closely  resembles  the  Fusarium  on  violet  leaves  and  chestnut 
trees.  (E.  A.  S.) 
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891.  Gosio,  B.  Action  of  microphytes  on  solid  compounds  of  arsenic;  a  recapitulation. 

^Science,  vol.  xix,  New  York,  Feb.  19,  1892,  pp.  104-106. 

A  paper  on  the  poisonous  products  derived  from  wall  papers  containing  arsenic.  Gives 
methods  used  to  ascertain  whether  the  arsenical  vapors  are  due  to  the  presence  of  parasitio 
molds  ( Mucorini .)  By  moans  of  pure  cultures  of  Penicillium  glaucum,  Aspergillus  glaucus, 
and  Mucor  muccdo ,  it  was  found  that  the  two  latter,  and  more  especially  the  last,  gave  rise  to 
arsenical  gas  when  grown  in  arseniated  culture  media.  Experiments  led  to  the  conclusions: 

(1)  that  the  Mucor  grew  vigorously  in  media  containing  considerable  quantities  of  arsenic: 

(2)  that  many  solid  compounds  of  arsenic  give  off'  gases  through  the  activity  of  the  fungus 
which  vegetates  in  contact  with  them;  (3)  this  evolution  of  gas  is  constant  and  lasting  in 
case  of  oxygen  compounds  of  arsenic,  including  arsenite  of  copper;  (4)  in  certain  conditions 
of  humidity,  temperature,  and  light,  arsenical  gases  are  given  off  from  hangings  colored 
witli  Scheel'e’s  and  Scliweinfurth’s  green,  through  the  vegetation  of  the  Mucor ,  and  there  is 
danger  in  breathing  these  exhalations.  (J.  F.  J.) 

892.  H.,  *  *  *  G.  Suspicious  fungi.  <^Cult.  and  Count.  Gent.,  vol.  lvii,  Albany? 

N.  Y.,  Mar.  10, 1892,  p.  187,  ^  col. 

Queries  whether  corn  smut  has  any  poisonous  effect  on  cattle  or  whether  two  or  three 
months  in  the  silo  would  tend  to  destroy  its  vitality.  Notes  the  disappearance  of  ergot  from 
rye  fields  in  recent  years.  (J.  F.  J.) 

893.  Halsted,  B.  D.  Autumn  leaves  disperse  their  molds.  <(Am.  Agric.,  vol.  l,  New 

York,  Dec.,  1891,  p.  700,  ^  col. 

Refers  to  the  distribution  of  fungous  spores  over  wide  areas  by  means  of  the  wind. 
(J.  F.  J.)  (See  Kansas  AYeekly  Capital,  Topeka,  May  5,  1892.) 

894.  Kienitz-Gerloff,  F.  Die  Protoplasmaverbindungen  zwischen  benachbarten  Gewebes- 

elementen  in  der  Pflanze.  <^Bot.  Zeit.,  Jalirg.  49,  Leipzig,  Jan.  2,  9, 16,  23,  30, 
1891,  pp.  1-10, 17-26,  33-46,  49-60,  65-74,  pi.  2. 

The  paper. deals  mostly  with  the  continuity  of  protoplasm  in  higher  plants,  but  on  p.  60 
the  implication  is  made  that  parasitic  fungi  obtain  their  nourishment  from  the  host  cell  by 
secreting  a  diastase-like  ferment.  On  p.  67  the  author  proposes  the  theory  that  the  fungus 
hyplise  in  lichens  obtain  their  nourishment  from  the  algm  cells  by  secreting  an  enzyme. 
Thinks  protoplasmic  connections  may  be  found  between  the  neighboring  cells  of  fungi 
when  not  all  the  cells  are  equally  engaged  in  absorbing  nourishment.  Further  states  that 
their  presence  is  rendered  more  probable  from  the  fact  that  pits  have  been  observed  in  the 
hyphai  of  Hymenomycetes.  (W.  T.  S.) 

895.  Lagerheim,  G.  de.  The  relationship  of  Puccinia  and  Phragmidium.  <Mourn. 

Mycol.,  vol.  vi,  Washington,  Jan.  6, 1891,  pp.  111-113. 

Gives  differences  usually  stated  as  occurring  between  the  two  genera,  especially  in  the 
teleutospores  and  uredospores,  examining  various  species.  Concludes  there  are  points  of 
resemblance  between  numerous  species  of  the  two  genera.  (J.  F.  J.) 

896.  Moult,  M.  Le.  Lo  parasite  du  hanneton.  <Coinpt.  rend.  Acad.  d.  sc.,  vol. 

exm,  Paris,  Aug.  3,  1891,  pp.  272-274. 

The  author  states  that  he  has  prepared  cultures  of  the  parasite  on  a  large  scale  and  urges 
the  necessity  of  combating  the  beetle  by  infecting  the  soil  before  the  transformation  of  the 
larva  occurs.  Has  found  spores  produced  both  on  the  external  mycelium  and  within  the 
body  of  the  larva,  tilling  the  latter  with  a  whitish  powder.  Culture  tubes  infected  with  both 
kinds  of  spores  and  with  parts  of  the  body  of  a  mummified  larva  have  given  identical  results, 
the  fungu3  produced  having  the  same  characters  as  that  on  the  worm.  (E.  A.  S.) 

897.  Osborn,  Herbert.  On  the  use  of  contagious  diseases  in  contending  with  injurious  in¬ 

sects.  <Hnsect  Life,  vol.  hi,  Washington,  Nov.  lj  1890,  pp.  141-145. 

Refers  in  a  general  way  to  the  various  diseases  of  insects,  some  of  which  are  caused  by 
fungi,  and  to  the  difficulties  in  their  study.  Gives  an  account  of  an  attempt  to  introduce  a 
disease  of  cabbage  worms  caused  by  a  species  of  Micrococcus.  Believes  the  disease  may  be 
transferred  from  place  to  place,  but  that  it  spreads  very  slowly  and  the  tinal  results  are  un¬ 
certain.  (J.  F.  J.) 

898.  Pearson,  A.  W.  Constitutional  health  of  plants.  <^Gard.  and  Forest,  vol.  v,  New 

York,  Mar.  9,  1892,  p.  118,  1£  col. 

Notes  that  at  times  the  spores  causing  black  rot  destroy  certain  varieties  of  grapes  and 
not  others.  The  Ives  is  at  times  exempt  when  the  Concord  is  destroyed.  Queries  whether 
antidotes  for  certain  diseases  might  not  be  supplied  plants  through  their  absorptive  systems. 
Healthy  plants  are  better  able  to  resist  attacks  of  disease  and  when  attacked  are  more 
likely  to  recover.  An  instance  of  this  is  given  from  the  potato.  (J.  F.  J.) 

899.  Pearson,  A.  W.  The  constitutional  health  of  plants.  <^Gard.  and  Forest,  vol.  v, 

New  York,  Mar.  16,  1892,  pp.  130-131,  li  col. 

Gives  results  of  experiments  with  nitrate  of  soda  as  a  preventive  of  strawberry  leaf-blight. 
Considers  that  the  immunity  from  disease  was  due  to  vigorous  growth  and  the  stimulating 
effect  of  nitrate.  Pruning  pear  trees  by  stimulating  growth  prevented  attacks  of  leaf-blight 
and  cracking  due  to  Entomosporium  maculatum.  (J-  F.  J.) 

900.  Kiley,  C.  Y.  Applied  entomology  in  the  United  States.  <(Am.  Agric.,  vol.  Li,  New 

York,  Jan.,  1892,  pp.  38-40. 

Refers  incidentally  to  use  of  fungous  germs  for  destruction  of  insects.  (J.  F.  J.) 

16486— No.  3 - 9 
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901.  Rosen,  F.  Eemerkungen  uber  die  Bedeutung  der  Heterogamie  fiir  die  Bildung  und 

Erhaltung  der  Arten  im  Anschluss  an  zwei  Arbeiten  von  W.  Burck.  <Bot.  Zeit., 
49  .Talirg.,  Leipzig,  Mar.  27.,  1891,  pp.  201-211,  April  3,  1891,  pp.  217-226. 

Author  considers  the  following  works  by  W.  Burck,  “  Ueber  Kleistogamie  im  weiteren 
Sinne  und  das  Ivnight-Darwin’scbe  Gesetz”  (Annales  du  Jardin  Botanique  de  Buitenzorg, 
vol.  vii,  pp.  122-164,  taf.  4)  and  “Eenige  bedenkingen  tegen  de  theorie  van  Weismann 
aangaande  de  beteekenis  der  sexueele  voortplanting  in  verband  met  de  wet  van  Kniglit- 
Darwin”  (Natuurkundig  Tijdschrift  voor  Nerlerlandsch  Indie,  Diel  xlix  (achtste  serie,  diel 
x,  pp.  501-544,  pi.  i).  Discusses  the  importance  of  cross-fertilization  in  plants  and  also 
Weismaun’s  theory  that  variability  depends  on  sexual  reproduction.  Most  of  the  article 
discusses  phanerogams,  but  on  p.  225  he  adduces  the  alga-like  fungi  as  an  example  of  plants 
which  have  sexual  propagation  and  Basidiomycetes  as  example  of  a  variable  group,  rich  in 
species,  which  propagate  exclusively  by  asexual  means.  Mentions  that  these  fungi  are 
chemically  and  histologically  much  differentiated.  Mentions  Uredinese  as  progenitors  of 
Basidiomycetes.  Opposes  the  Kniglit-Darwin  law  and  Weismann’s  theory.  (W.  T.  S.) 

902.  Snow,  F.  H.  Experiments  for  the  destruction  of  chinch  bugs  in  the  field  by  the  artifi¬ 

cial  introduction  of  contagious  diseases.  <Insect  Life,  vol.  in,  Washington',  Mar., 
1891,  pp.  279-284. 

Gives  details  of  experiments  made  in  1889  and  1890  to  spread  an  infectious  disease.  Three 
diseases  were  noticed,  one  caused  by  Entomophthora  or  Empusa ,  one  by  a  Micrococcus ,  and 
the  third  by  a  species  of  Isaria  or  Trichoderma.  Numerous  letters  are  quoted  giving  details 
of  success  of  the  work.  (J.  F.  J.) 

903.  Stoller,  Jas.  H.  Studies  in  plant  biology.  II. — The  green  mold.  <Pop.  Science 

News,  vol.  xxv,  Boston,  Mar.,  1891,  pp.  33-34,  2  cols. 

Describes  briefly  in  popular  language  the  biology  of  Penicillium  glaucum.  (D.  G.  F.) 

9©i .  Straton,  C.  R.  The  value  of  attractive  characters  to  fungi.  <Science  Gossip,  No. 
314,  London,  Feb.,  1891,  pp.  44-45. 

Quotation  ot  an  article  in  “Nature,”  noticing  the  colors  and  odors  of  fungi,  and  advancing 
the  idea  that  these  are  characters  for  attracting  insects  and  animals  to  aid  in  the  multiplica¬ 
tion  ot  the  species.  Says  it  is  necessary  for  spores  of  Agaricus  campestris  to  pass  through 
the  bodies  of  animals  before  they  will  germinate  and  produce  mycelial  threads.  Believes 
this  to  be  the  case  with  other  species  also.  (J.  F.  J.) 

905.  Van  Breda  de  Haan,  J.  Les  Experiences  de  M.  Beyerinck  sur  les  Bacteries  lumi- 

neuses  et  leur  nutrition.  <Rev.  gene.  sci.  pure  et  appli.,  2e  ann.,  Paris,  Feb. 
15,  1891,  pp.  81-82. 

Taper  based  partly  on  memoirs  in  Archives  neerlandaises  des  sciences  exactcs  et  naturelles, 
tome  xxiii,  and  partly  on  unpublished  data  furnished  by  the  author.  Six  species  of  Photo- 
bacterium  are  distinguished,  Ph.  phosphor escens,  indicum ,  luminosum ,  halticum ,  fischeri ,  and 
pjlugeri.  The  first  renders  fish  phosphorescent,  the  second  is  found  in  the  waters  of  the  In¬ 
dian  Ocean,  the  third  on  the  coasts  of  Holland,  and  the  others  in  the  Baltic  Sea.  Beyerinck’s 
culture  methods  are  described,  and  especially  a  new  method  called  auxauographie,  Avhereby 
he  is  able  to  study  .the  exact  effect  of  nutrient  substances  simply  or  in  combination.  The 
phosphorescence  can  be  produced  or  eliminated  at  will  without  destruction  of  the  organisms, 
and  is  believed  to  be  an  accidental  consequence  of  internal  chemical  processes.  Different 
forms  can  be  separated  by  their  behavior  toward  diastases.  Hecently  these  photobacteria 
have  been  used  to  show  that  the  Chamberland  filter  is  germ-proof.  (E.  F.  S.) 

906.  Van  Tieghem,  M.  D.  Prix  Montagne  (Commissaires:  MM.  Duchartre,  Tr6cul,  Chatin, 

Bornet;  Van  Tieghem,  rapporteur).  <Compt.  rend.  Acad.  d.  sc.,  vol.  cxm, 
Paris,  Dec.  21, 1891,  pp.  920-922. 

Notes  the  granting  ot  this  academic  prize  to  Henri  Jumelle  for  a  manuscript  memoir  en¬ 
titled,  Recherches  physiologiques  sur  les  Lichens.  This  investigation  was  carried  on  in  the 
laboratory  of  vegetable  biology  instituted  by  the  faculty  of  sciences  of  Paris  in  the  forest  of 
Fontainebleau.  M.  J.  devoted  himself  especially  to  the  study  of  the  exchange  of  gases  taking 
place  between  lichens  and  the  air  under  varying  degrees  of  light,  humidity,  and  heat.  In 

obscurity  both  components  of  the  lichen  respire,  and  the  respiratory  quotient  q-  is  alwavs 

less  than  unity,  about  0.8  oxygen  is  fixed.  In  light,  the  assimilation  of  carbon,  exclusively 
through  the  chlorophyll  of  the  alga,  predominates  over  respiration,  although  the  latter  con¬ 
tinues  in  both  alga  and  fungus.  This  predominance  varies  greatly  according  to  the  species 
and  is  less  noticeable  in  proportion  as  the  alga  occupies  less  space.  In  fruticulose  and 
f (filaceous  lichens  it  is  strong  and  very  noticeable  even  in  diffused  light.  In  crustaceous 
lichens  it  is  feeble  and  only  manifest  in  the  sun.  In  all  cases  the  quotient  of  assimilation 

C02  is  Sreater  than  one  and  may  rise  to  1.5, 1.6,  or  even  1 .8,  a  part  of  the  liberated  oxygen  is 

therefore  borrowed  from  some  other  source  than  the  carbon  dioxide  of  the  air.  Fruticulose 
and  foliaceous  lichens  contain  relatively  little  water,  at  most  only  four  times  their  dry 
weight,  and  can  not  lose  this  without  injury.  Gelatinous  lichens  contain  much  water,  even 
twenty-four  times  their  dry  weight,  and  can  lose  it  all  without  injury.  Moistened  after 
complete  drying  they  again  take  up  the  normal  exchange  of  gases.  Lichens  bear  great 
variations  of  temperature  without  injury.  They  are  unchanged  after  three  days  at  45°  C. 
after  fifteen  hours  at  50°,  after  five  hours  at  60°.  At  these  temperatures  their  respiration 
continues  normal,  but  assimilation  ceases  after  one  day  at  45°,  three  hours  at  50°,  and  thirty 
minutes  at  60°.  Elevated  temperatures  therefore  suppress  the  assimilation  of  carbon  with¬ 
out  diminishing  the  respiration — i.  e.,  change  the  alga  without  affecting  the  fun,Tus.  Lich* 

8  Z  Wsl8t  veD  lo.w  temperatures,  even  below  —40°.  At  —10°  respiration  is  very  feeble  • 
at  —  H)  it  ceases  entirely.  On  the  contrary,  the  assimilation  of  carbon  not  only  continues  art 
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these  temperatures,  hut  also  at  much  lower  ones,  even  — 40°,  when,' by  the  freezing  of  a  part 
of  its  water  of  constitution,  the  lichen  has  taken  the  consistency  of  a  block  of  ice.  "Low  tem- 
peratures  therefore  stop  respiration  while  permitting  the  assimilation  of  carbon— i.  e.,  they 
anect  the  fungus  and  not  the  alga.  By  reason  of  the  double  constitution  of  lichens  these 
two  sorts  of  gaseous  exchange  which  go  on  simultaneously  in  green  plants  in  light  can  be 
separated  by  the  action  of  heat,  respiration  only,  carried’ on  by  the  fuugus,  persisting  at 
high  temperatures  and  assimilation  only,  carried  on  by  the  alga,  persisting  at  low  tempera¬ 
tures.  (E.  F.  S.)  '  ®  1 


907.  Webster,  F.  M 
v 


3STER,  F.  M.  A  podurid  which  destroys  the  red  rust  of  wheat.  <Inseet  Life, 
-ol.  ii,  Washington,  Jau.-Feb.,  1890,  pp.  259-260. 

Records  a  species  of  Neuropter  (Smynthurus)  feeding  on  uredospores  of  wheat  rust  (Pi 
cima  rubigo-vera) .  While  the  spores  eaten  are  destroyed,  the  hairs  on  the  body  of  the  insec 


wc- 

_  _  _ insects 

serve  to  convey  other  spores  from  one  plant  to  another  and  thus  aid  in  distributing  it.  (J. 
F.  J.) 


See  also  Nos.  661,  721,  724,  732,  760,  769,  854,  933,  and  939.) 

F. — MORPHOLOGY  AND  CLASSIFICATION  OF  FUNGI. 


I. — GENERAL  WORKS. 


008. 


OOO. 


Bailey,  F.  M.  Botany:  Contributions  to  the  Queensland  flora.  <Dept.  of  A«ri. 
Queensland,  Bull.  No.  9,  Brisbane,  May,  1891,  p.  32. 

Gives  description  of  Gloeosporium  pestiferum  Cke.  &  Mass.,  as  occurring  in  the  colony. 
(J.  F.  J.)  J 


Bailey,  F.  M.  Contributions  to  the  Queensland  flora.  <Dept.  Agile,  of  Queens¬ 
land,  Bull.  No.  13,  Brisbane,  Dec.,  1891,  pp.  39,  pi.  6. 


Under  fungi 
(J.  F.  J.)  ' 


(pp.  36-38)  gives  list  of  species  found  with  descriptive  notes. 


No  new  species. 


910.  Bornet,  M.  Prix  Desmazieres  (Commissaires:  MM.  Duchartre,  Van  Tieghem,  Chatin. 

Trecul;  Bornet,  rapporteur).  <Compt.  rend.  Acad.  d.  sci.,  vol.  exm,  Paris. 
Dec.  21,  1891,  pp.  918-920. 

Notes  the  conferring  of  this  Academic  prize  on  A.  N.  Berlese  for  meritorious  work  in  My¬ 
cology.  especially  for  three  important  publications.  (1)  A  monograph  of  the  genera  Pleos- 
pora ,  Clathrospora,  and  Pyrenophora,  forming  a  volume  of  260  pages,  accompanied  by  12  col¬ 
ored  plates,  representing  111  species;  (2)  leones  Fungorum  ad  usum  Sylloges  Saccardiance 
accomodatce ,  of  which  great  enterprise  two  parts  illustrating  Pyrenomycetes  have  been 
issued ;  (3)  Fungi  moricolce ,  a  volume  containing  200  pages  and  71  colored  plates  designed  and 
lithographed  by  the  author,  and  in  which  he  has  doubled  the  number  of  fungi  known  pre¬ 
viously  to  occur  on  the  mulberry,  and  brought  out  various  other  interesting  facts,  e  g.,  that 
the  fungous  flora  of  tho  mulberry  is  quite  different  from  that  of  the  olive,  but  related  to  that  of 
the  elm  and  Bromonetia ,  and  that  certain  groups  of  fungi  are  wholly  wanting,  notably  tho 
Hypodermei,  wanting  also  on  the  orange.  (E.  F.  S.) 

911.  Chatin,  M.  Prix  Thore  (Commissaires:  MM.  Duchartre,  Blanchard,  Van  Tieghem, 

Bornet;  Chatin,  rapporteur).  <Comp.  rend.  Acad,  des  sc.,  vol.  cxiii,  Paris’ 
Dec.  21,  .1891,  p.  923. 

Note  on  the  conferring  of  this  academic  prize  on  MM.  J.  Constantin  and  L*  Du  four  for 
their  Nouvclle  Flore  des  Champignons.  This  flora,  modeled  on  M.  Gaston  Bonnier's  plneno- 
gamie  flora,  contains  3,8 12  figures,  and  has  for  its  objectAhe  easy  determination  of  all  the 
fungi  growing  in  France  as  well  as  of  most  European  species.  (E.  F.  S.) 

912.  Colenso,  W.  An  enumeration  of  fungi  recently  discovered  in  New  Zealand. 

<Trans.  &  Proc.  New  Zealand  Inst,  for  1890,  vol.  xxm,  Wellington,  May 
1891,  pp.  391-398. 

Gives  list  of  species  collected  in  New  Zealand  as  identified  by  M.  C.  Cooke  in  London 
Eng.  (J.  F.J.) 


913.  Ellis,  J.  B.,  and  Everhart,  B.  M.  New  species  of  fungi.  <(Jour.  Mycol.,  vol. 
vii,  No.  2,  Washington,  Mar.  10,  1892,  pp.  130-135. 

The  following  new  species  are  described:  Puccinia  suksdorfii  on  leaves  of  Troximon  glau- 
cum :  P.  agropyri  on  leaves  of  Agropyrum  glaucum.;  Stictis  compressa  on  dead  limbs  of  Car- 
pinus  americana;  Tryblidiella  pygmcea,  on  weather-beaten  wood ;  Valsaria  hypoxyloides  on 
shrub  or  tree  from  Paraguay  ;  Phyllosticta  gelsemii  on  leaves  of  Gelsemium  sempervirens 
(cult.)  ;  P.  rhododendri  on  leaves  of  Bhododendron  catawbiense;  Sphceropsis  albescens  on 
dead  limbs  of  Negundo  aceroides;  Stagonospora  spinacice  on  spinach;  Septoria  elymi  on 
leaves  of  Elymus  canadensis;  S.  jackmani,  on  loaves  of  Clematis  jackmani;  S.  saccharina  on 
leaves  of  seedling  Acer  saccharinum;  S.  drummondii ,  on  leaves  of  Phlox  drummondii;  Hen- 
dersonia  geographica,  on  fal.  n  and  decaying  chestnut  leaves;  Gloeosporimn  catalpce  on 
leaves  of  Catalpa  bignonioides;  G.  decolorans  on  leaves  of  Acer  rub  rum;  Melanconium  mag- 
nolice  on  dead  trunks  of  Magnolia  glauca;  Pestalozzia  lateripes  on  dead  legumes  of  Cassia 
chamcecrista;  Scolecotrichum  caricce  on  leaves  of  Carica  papaya:  Mac rosporium  tabacinum 
on  leaves  of  cultivated  tobacco;  M.  longipes  on  the  same;  Brachyspo rium  canadense  para¬ 
sitic  on  Valsa  ambiens ? ;  and  Clasterosporium  populi  on  leaves  of  Populus  tremuloides,  and 
P.  grandidentata.  (J.  F.  J.) 
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914.  Ellis,  J.  B.,  &  Halsted,  B.  D.  New  fungi.  <Jour.  Mycol.,  vol.  vi,  Washing¬ 

ton,  May,  1890,  pp.  33-35. 

Describe  the  following  new  species:  Phyllosticta  molluginis  on  Mollugoverticillata;  Septoria 
rudbeckice  on  Kudbeckia  laciniata  and  R.  hirta;  Glceosporium  cladosporioides  on  Hypericum 
mutilum;  Cylindrosyo rium  iridis  on  Iris  versicolor ;  Zygodesmus  pyrolce  on  Pyrolci  rotundifo- 
lid;  Gercospora  lysimachice  on  Lysimachia  stricta:  C.  cleomis  on  Cleome  pungens;  and  Col- 
letotrichum  spinacice  on  spinach.  ( J.  F.  J.) 

915.  Ellis,  J.  B.,  &  Galloway,  B.  T.  New  species  of  fungi.  <Jour.  Mycol.,  vol. 

Yi,  Washington,  May  14,  1890,  pp.  31-33. 

Describe  the  following  new  species:  JEcidium  crepidicolum  on  Crepis  acuminata;  TJsti- 
lago  (Sorosponum?)  brunkii  pn  Andropogon  argenteus;  Sorosponum  ellisii  Winter,  var. 
provincialis  on  Andropogon  provincialis;  S.  everhartii  on  Andropogon  virginicus;  Didymos- 
phceria  denudata  on  dead  oak  limbs;  Oplnonectria  everhartii  on  old  Diatrype  stigma  and 
decaying  bark  of  oak  limbs;  Gloeosporium  paludosum  on  Peltandra  virginica ;  Gercospora 
brunkii  on  cultivated  Geranium ;  Dendrodochium  subefl'usum  on  lichen  thallus,  and  Scoriomy- 
ces  andersoni  on  deca3ring  Pinus  ponderosa.  (J.  F.  J.) 

916.  Ellis,  J.  B.,  &  Langlois,  A.  B.  New  species  of  Louisiana  fungi.  <Jour.  Mycol., 

yol.  vi,  Washington,  May  14,  1890,  pp.  35-37. 

The  following  species  are  described:  Oidium  obductum  on  young  Quercus,-  Ovularia  ma- 
clurce  on  Maclura  aurantiaca;  Dactylaria  mucronulata  on  decaying  hickory  wood;  Conios- 
porium  mycophilum  parasite  on  Polyporus  pergamcnus  and  Lentinus  ursinus;  Ilormodendron 
divaricatum  on  rotten  wood;  Gercospora  alter nantherce  on  Alternanthera  achyrantha;  G. 
thalice  on  Thalia  dealbata;  Macrosporium  carotce  on  Daucus  carota;  Graphium  squarrosum 
on  Sambucus;  Sphcendium  lacteum  on  decaying  herbaceous  steins:  Phyllosticta  virens  on 
Quercus  virens;  Yermicularia  discoidea  on  Panicum  proliferum;  Haplosporella  tingens  on 
Andropogon  muricatus;  Diplodia  bambusce  on  dead  Bambusa;  P>.  cucurbitacece  on  dead  pump¬ 
kin  vines;  Botryodiplodia  varians  on  dead  Lagerstroemia;  Hendersonia  Uni  on  Viburnum 
times ,  and  Prostiiemiella  hysterioides  on  decorticated  wood  of  Xalix  nigra.  (J.  F.  J.) 

917.  Ellis,  J.  B.,  &  Tracy,  S.  M.  A  few  new  fungi.  <Mour.  Mycol.,  vol.  vi,  Wash¬ 

ington,  Sept.  10,  1890,  pp.  76-77. 

The  following  species  are  described :  Phyllachora  stenostoma  on  Panicum  brizanthemum; 
Fusarium  celtidis  on  Geltis  occidentals ;  Gladosporium  velutinum  on  Phalaris  canaricnsis; 
Puccinia  apocrypta  on  Asprella  liystrix;  TJredo  peridermiospora  on  Spartina  glabra;  IF.  nys- 
sece  on  Nyssa  capitata;  TJstilago  buchloes  on  Buchloe  dactyloides;  Gintractia  avence  on  Avena 
elatior;  Sorosporium  granulosum  on  Stipa  viridula;  TJstilago  hilarice  on  Hilaria  jamesii ,  and 
77.  oxalidis  in  ovaries  of  Oxalis  stricta.  (J.  F.  J.) 

91§.  Galcida,  Manuel  Martenes.  Catalogos  de  la  Flora  y  Fauna  del  Estado  de  Oxaca. 
<Mmprenta  del  Estado  a  cargo  de  Ignacio  Candiani,  Oxaca,  1891,  pp.  ii,  116. 

Gives  an  alphabetic  list  of  plants  on  pp.  1-48,  arranged  by  the  common  name,  followed  by 
the  scientific  name,  family,  and  authority.  Some  fungi  of  the  genera  TJredo  ( TJ.maidis  DC.), 
Agaricus,  Boletus ,  Hypophyllum  are  given.  (W.  T.  S.) 

DS9.  Karsten,  P.  A.  Fragmenta  mycologica,  XXXII..  <MIedwigia,  Bd.  xxx,  Dresden, 
Sept,  and  Oct.,  1891,  pp.  246-248. 

Notes  on  a  number  of  old  species,  and  descriptions  of  the  following  new  species  and  varie¬ 
ties  from  Finland:  Mycena  simillima  on  decaying  trunks;  Volvaria  virgata,  Fr.  v.  fcnnica 
“in  vaporariis;”  Gortinarius  cinnamomeus  (Linn)  Fr.  v.  fusipes;  Bjerkandera  rosemaculata 
on  cut  trunks  of  Larix  siberica;  Ephelina  aggregate,  (Lascli)  Karst  (Sphaeri-a  aggregate  Lasch, 
in  flab.  Herb,  myc.,  ii,  541)  Zignoella  boreella  on  disks  of  Valsa  borealis;  Monilia  obducens  on 
bodies  of  alcoholic  specimens  of  Colubrus  natrix;  Fusariella  cladosporioides  on  living  leaves 
of  Myrtus;  Botrytis  virella,  Fr.  var.  cerugineoglauca  on  decaying  wood.  (W.  T.  S’.) 

% 

D2G.  Karsten,  P.  A.  Fragmenta  mycologica  XXXIII.  <^Hedwigia,  Bd.  xxx,  Dres¬ 
den.  Nov.  u.  Dec.  1891,  pp.  298-300. 

Notes  on  old  species  and  descriptions  of  following  new  species  and  varieties  from  Fin¬ 
land:  Psathyrella  longicauda,  among  rotten  leaves;  Poria  Idbyrinlhica ,  on  decaying  pine 
wood ;  Peziza  Icetissima,  on  rotten  leaves ;  Melanospora  macrospora,  on  decaying  tubers  of 
Brassica  napus  var.  napobrassica;  Botrytis  laxiesima,  on  decaying  substances  on  damp 
ground;  Hyrnentda  vulgaris ,  Fr.  var.  brassicce ,  on  decaying  tubers  of  Brassica  napus  var. 
napobrassica;  Sympthyosira  alba,  on  wood  infields.  (W.  T.  S.) 

9‘il.  Karsten,  P.  A.  Fragmenta  mycologica  XXXIV.  <Hedwigia,  Bd.  xxx,  Dres¬ 
den,  Nov.  u.  Dec.  1891,  pp.  300-303. 

Gives  notes  on  old  species  and  descriptions  of  the  following  new  species  and  varieties : 
Pistillaria  cylindracea,  on  petioles  of  decaying  leaves  of  Alnus  iricana;  P.  fulvida ,  on  decayed 
leaves  of  Gornus  sanguinea;  Biscinellan.  g.  [Pezizaceae],-  T>.  corticalis,  on  dead  trunks  of  Loni- 
cera  tartarica;  Pestalozzia  inquinans ,  on  living  leaves  of  Camellia ;  Fusicladium  livistonice , 
on  petioles  of  living  leaves  of  Livistonie  chinensis;  Gylindrium  flexile,  on  branches  of  Tilia 
and  Pyrus;  Hymemda  micro sporella,  on  decaying  tubers  of  Brassica  napus  var.  napobrassica ; 
Myropyris  guttiformis,  on  the  interior  of  decaying  bark:  Hormiactis  me  trice,  on  Nectria  coc- 
cineum;  Sporotrichum  vile t  on  Gladosporium  on  stems  of  Brassica  napus.  (W .  T.  S.) 

922.  Lageeiieim,  G.  Observations  on  new  species  of  fungi  from  North  and  South  America. 
<Jour.  Mycol.,  vol.  vii,  Washington,  Sept.  10,  1891,  pp.  44-50. 

Describes  a  hollyhock  disease  caused  by  a  new  species  of  fungus,  Puccinia  heterogenea; 
a  new  cotton  rust  caused  by  TJredo  gossypii;  anew  Doassansia  on  cotton,  called  I),  gossypii; 
and  a  new  Peronospora  on  Gouolobus  from  South  Carolina,  called  P.  gonolobi.  The  first 
three  species  are  from  Ecuador.  (J.  F.  J.) 
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923.  Ludwig,  F.  Contributions  on  the  fungal  flora  of  Australia.  Trans.  Roy.  Soc. 
South  Australia,  vol.  xiv,  Adelaide,  July,  1891,  pp.  55-60. 

Part  I  deals  with  tho  rusts  and  smuts  (Uredinece  and  Uslilaginece)  giving  a  list  of  45 
species.  Part  II  gives  a  list  of  the  fungous  enemies  of  Eucalyptus  and  Acacia,  22  in  all. 
Of  these,  the  following  are  named  as  new  species,  the  authority  given  being  Saccardo,  ex¬ 
cept  for  the  last.  No  descriptions  are  given.  Ceriornyces  incomptus ,  Ithamphoria  tenella, 
Phyllosticta  phyllodiorum,  Serp toria  phyllodio rum ,  and  Uredo  notabilis  Ludvv.  Part  III  is  on 
the  position  of  Clatlcrus  (1  leodictyon)  tepperianus  Ludw.,  noting  that  it  should  probably  be 
united  with  G.  gracilis  and  C.  cibarius  under  the  latter  name.  (J.  E.  J.) 

921.  Plowright,  C.  B.,  Ward,  H.  G.,  and  Robertson,  J.  List  of  fungi  found  at 
Sterling  on  26th  and  27th  October,  1891.  <Wnn.  Scot.  Nat.  Hist.,  vol.  i,  Edin¬ 
burgh,  Jau.,  1892,  pp.  68-69. 

A  list  of  species  without  notes.  (J.  E.  J.) 

925.  Raciborski,  M.  Ueber  einige  Pilze  aus  Siidrussland.  <TIedwigia,  Bd.  xxx, 

Sept.  u.  Oct.  1891,  Dresden,  pp.  243-246. 

Gives  a  list  of  27  species  (1  Gystopus,  2  Ustilago,  6  Uromyces,  7  Puccini  a.  3  Gymnosporan- 
gium,  1  Phrdgmidium,  2  Mdlampsora,  3  JEcidium ,  1  lihyti&ma,  1  Pleospora),  with  localities 
and  host  plants.  Gives  notes  on  TTromyces  Icevis  Koernicke,  making  Sydow  Ured.lMo.  101  on 
Euphorbia  gerardiana,  If.  Icevis  var.  trachyspora  and  Rabenhorst  Herb.  Myc.  No.  299  (pro 
parte);  on  Euphorbia  verrucosa  he  makes  TJ.  sculellatus  Schrank  var.  leptoaerma.  Thinks 
Magnus  and  Dietelmay  be  mistaken  in  referring  17.  Icevis  to  Uredo  excavata  DC.,  which 
the  author  thinks  more  probably  identical  with  Melampsora  euphorbice  dulcis  Otth.  (W.  T.  S.) 

926.  Riciion,  Ch.  Liste  alphabetique  des  principaux  genres  mycologiques  dont  les  spores, 

sporidees  et  conidies  sont  representees  fortement  amplifiees,  avec  l’indication  de 
leurs  dimensions  reelles.  <Rev.  Mvcol.,  vol.  xm,  Toulouse,  Oct.,  1891,  pp. 
160-162,  pi.  cxx-cxxiv. 

An  alphabetical  list  of  typical  species  selected  to  illustrate  287  genera  beginning  with 
Leptosphcerites  lemoinii.  Each  species  enumerated  is  illustrated.  (E.  A.  S.) 

927.  Rolland,  L.  Quelques  champignons  nouveauxdu  Golfe  Juan.  <^Bull.  Soc.  Mycol. 

France,  vol.  vii,  fasc.  4,  Paris,  Dec.  31,  1891,  pp.  211-213,  pi.  xiv. 

Describes  the  following;  Galosphceria  punicce,  Amphisphceria  cocos,  Gibberella  trichostomi, 
Mollisia  ericce,  Glceosporium  suberis,  Stictis  opuntice.  (E.  A.  S.) 

928.  Roumeguere,  C.  Fungi  exsiccati  precipue  Gallici,  LXe  centurie.  <^Rev.  Mycol., 

vol.  xiv,  Toulouse,  Jan.  1,  1892,  pp.  1-11. 

List  of  100  fungi  and  their  hosts,  containing  tho  following  new  species :  Phacidium  jacobceoe 
Faut.  and  Roum.,  on  Sene-do  jacobcea,-  Galloria  medicaginis  Faut.  and  Eoum.,  on  Medicago 
sativa  form  meliloti  on  Melilolus  officinalis;  Saprolegnia  quisquiliarum ,-  Didymosphceria 
ammophilce  Faut.  andRoum.,  on  Ammophila  arenaria,-  Lcestadia  mespili,  on  Mespilus  ger- 
manica,-  Venturia  furcata  on  Sabina ;  Leptosphceria  viticolaFaut.  and  Roum.,  on Vitis  vinifera; 
L.  phaseoli  Faut.  and  Roum.,  on  Phaseolus  nanus,-  L.  melanommiodes,  on  Phaseolus  nanus;  L. 
sambuci,  on  Sambucus  nigra;  Hendersonia  peregrina,  on  Phoenix  dactylifera,-  II.  calospora , 
form  unioece,  on  Uniola  latifolia,  form  pocesudeticce,  on  V-oa  sudetica ,  form  ammophilce  on 
Ammophila  arund in acea;  H.culmifraga ,  on  Uniola  latifolia;  Dendrophoma  didyma  Faut  and 
Roum.,  on  Qucrcus  pedunculatus ;  lihabdospora  campanulas,  on  Campanula  trachelium,- 
Ramularia  picridis  Faut  and  Roum.,  on  Picris hieracioides;  It.  beccabunga ,  on  Veronica  becca- 
bunga;  Balacotricha  lignorum  Faut  and  Roum.,  on  rotten  oak  plank.  (E.  A.  S.) 

929.  Roumeguere,  C.  Fungi  Gallici  exsiccati.  <Rev.  Mycol.,  vol.  xm,  Toulouse, 

Oq|.,  1891,  pp.  163t173. 

A  list  of  100  fungi,  containing  also  names  of  hosts,  synonyms  and  localities.  Several  new 
species  are  described :  Thyridium  betulce.  on  Betula  alba;  Splicerella  acerna,  on  Acer  campestre; 
/S',  nigrificata  Faut.  &  Roum.,  on  Agrostis  stolonifera,-  >S'.  juniperi  Faut.  and  Roum.,  on 
Juniperus  communis ;  S.  maculata,  on  Prunus  mahaleb;  Leptosphceria  rumicis,  on  liumex 
patientia:  Lophodermium  sabince,  on  Juniperus  sabina;  Goniothyrium  phalaridis  Faut.  and 
Roum.,  on  Plialaris  arundinaeea;  Phoma  solani-lycopersici  Faut.  and  Roum.,  on  Solanum 
ly coper s'icum;  P.  populi-tremulce,  on  Populus  tremula,-  Cytospora  viburni  Faut.  and  Roum., 
on  Viburnum  lantana,-  lihabdospora  aconiti,  on  Aconitum  napellus;  Biplodia  sambucicola, 
on  Sambucus  nigra;  Pestalozzia  sabince  on  Juniperus  sabina;  Myxosporium  sabince  Faut.  and 
Roum.,  on  Juniperus  sabina,-  Coryneum  avellance  on  Corylus  avellana,-  Trinacrium  variabile 
on  Solanum  ly  coper  sicum;  Dendrodochiurn  lignorum,  on  oak  bark;  Fusarium  discoideum 
Faut.  and  Roum.,  on  Sambucus  nigra.  (E.  A.  S.) 

930.  Saccardo,  P.  A.  Rathschlage  fur  aie  Phytographen,  insbesondere  die  Kryptoga- 

misten.  <Hiedwigia,  Bd.  xxx,  Dresdeu,  Jan.  u.  Feb.  1891,  pp.  56-59. 

Recommends  the  following  rules  to  phytographers :  (1)  Give  concise  diagnoses  of  a  new 
species,  not  extended  accounts  of  its  morphology  and  biology  without  any  clear  statement  of 
its  distinguishing  characters  :  (2)  Diagnoses  sliould  be  in  clear  and  concise  form,  giving  the 
important  and  distinctive  characters;  remarks  on  details  should  be  given  after  the  diag¬ 
nosis,  and  it  is  necessary  to  indicate  the  relationships  of  the  species;  (3)  The  name  of  the 
original  author  of  a  species  that  has  been  removed  to  another  genus  should  be  given  in  paren¬ 
thesis  as  the  author  of  the  species,  and  outside  the  parenthesis  should  be  placed  the  name  of 
the  person  who  transferred  the  species  to  another  genus;  (4)  The  scientific  name  of  the 
host  organism  sliould  always  be  given  in  describing  parasitic  species;  (5)  The  metric  system 
should  bo  used  in  giving  the  size  of  organs ;  for  microscopic  measurements,  micromillimeters 
of  mikra  (n)  are  to  be  employed  instead  of  fractions ;  (C)  Forexpressing  concisely  the  dimen¬ 
sions  of  microscopic  organs  the  length  should  first  be  given,  then  the  width,  the  numbers  being 
connected  by  the  sign  and  the  sign  n  omitted.  The  sign  7^  (which  the  author  proposed 
in  1872)  has  the  advantage  over  the  signs  =,  :  ,  X  of  not  having  a  different  and  definite 
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meaning  in  mathematics;  (7)  All  names  of  all  groups  of  plants  should  he  in  the  feminine 
gender — Hymenomyceteae,  not  Hymenomycetes ;  (8)  A  distinct  nomenclature  based  upon 
normal  examples  of  colors  should  "be  followed;  (9)  It  would  be  useful  in  case  of  fungi  to  use 
only  the  following  names  for  fruits  and  spores,  since  these  names  are  already  in  use  by  most 
mycologists;  Hymenomycetece ,  pileus,  basidia,  sterigmata,  sporse,  cystidia;  Gasteromycetece. 
and  Myxomycetece,  peridium,  gleba,  capillitium,  liocci,  sparse;  Uredinece ,  sorus,  uredospor.e, 
teleutosporae,  mesosporse,  pseudoperidium,  aecidiosporse,  paraphyses ;  Phy corny eetece,  oogonia, 
obspone,  antheridia,  spermatia,  zygosporm,  azygos  porae,  zoosporangia,  zobsporae;  Pyrtnomy- 
cctacece  and  Phymatosphc&riacece ,  stroma,  perithecium,  loculus,  aseus,  sporidia,  paraphyses; 
JDiscomycetece,  and  Tuberoidece  ascoma,  gleba,  ascus,  sporidia,  paraphyses;  Hcldzomycete.ee, 
filamenta,  bacull,  cocci,  endosporae,  antlirosporae ;  Sphoeropsidce,  [sic,]  perithecium,  basidia, 
eonidia  (but  not  gonidia,  a  term  to  be  restricted  to  lichens) ;  Hyphomycetece,  caespitulns, 
sporodochium,  liyplne,  snorse.  The  promycelium  originating  from  the  germinating  spore 
generally  bears  sporidiola.  (W.  T.  8.)  (See  No.  565 ;  also  Hot.  Gaz.,  vol.  xvi,  May,  1891, 
pp.  153-155.) 

931.  Spegazzini,  Carolo.  Fungi  guaranitici  nonnulli  novi  v.  critici.  <^Revista  Argen¬ 

tina  Hist.  Nat.,  vol.  1,  Buenos  Aires,  Dec.  1,  1891,  pp.  398-432. 

Gives  notes  on  many  species  and  descriptions  of  the  following  new  ones:  JEcidium  convol¬ 
vuli  num  on  Convolvuiacece;  JE.  talini  on  Talinum  patentis,-  JE.  xanthoxylinum  on  Xan  thoxy- 
lu7ti;  JE .  calyculatum  on  Hamelia  sp. ;  AE.  ochraceum  on  Taber  ncemontanum,-  JE.  asclepia- 
dinum  on  Morrenics;  Tuber culina  talini  on  Talinum  patentis,-  Meliola  obcsula  on  Rutacece; 
31.  loevipoda  on  Aspidosperma  quebrachii;  M.harioti  on  Bignoniaccce(?)  and  Leguminotce(?); 
31.  sapindacearum  on  Sapindacece,-  IHmerosporium?  ovoideum  on  Graminece,-  1).  superbum  on 
Croton  sp. ;  Broomella  phyllocharis,-  Phyllachora  Iceviuscula  on  Rubiacece;  P.  quebrachii  on 
Aspidosperma  quebrachii;  P.  subtropica;  P.gentilis  on  Eugenia;  P.  acutispora  on  Graminece; 
Alicrothyr^ium  acervaturn  on  Rutacece;  Seynesia?  nebulnsa  on  My r sine;  Asterina  sphcerebloides; 
Trichotliyriumfimbriatum;  3Bcropeltis  vagabundaon  Aspidosperma  quebrachii;  M.(?)  balansre; 
Lembosia  nobilis;  Peziza  edulis  on  earth;  Phyllosticta  eryngii  on  Eryngium  panda n if olium; 
Chcetophoma  chlorospora  on  Randia,-  Rabenhorstia  discoidea  on  decaying  Carica,-  Pseudo¬ 
patella  (n.  gen.);  P.lecanidion  on  Citrus  aurantiacus;  Septoria  eugenicola  on  Eugenia;  S. 
eugeniarum  on  Eugenia;  Leptothyrmm  magnum  on  Nectandra;  L.  ampullulipedum  on 
.  Lauracece,-  Asterostomella  cristata  on  Rutacece;  A.  sub  reticulata  on  Cestrus  pubescens;  A.cin- 
gidata  on  Euphorbiacece,-  Mclasmia  pulchella  on  Eugenia,-  Melophia  macrospora  on  Euaenia; 
M.  superba  on  Myrtus  guaviyu  Gloeosporiurn  taberncemontance  on  Tabernoemontanum ,-  Melan- 
conium?  bambusinum  on  Bambusacece,-  Cylindrosporium  olyria  on  Olyria;  Oospora  versi¬ 
color;  Heterosporium  chloridis  on  Chloris;  Sarcinella?  solanicola  on  Solanacece,-  and  Atrac- 
tium?  cronarlioid.es  on  Bignoniacece.  (J.  F.  J.) 

932.  Tolf,  Robert.  Mykologiska  notiser  fran  Smaland  I.  Uredineer,  Peronosporeer, 

Perisporiaceer.  <^Botan.  Notiser,  Lund,  1891,  pp.  211-220. 

The  author  gives  a  list  of  fungi  collected  in  Smaland  (Sweden).  About  100  species  of 
Uredinece,  30  Peronosporacece,  and  19  species  of  Perisporiacece  are  enumerated.  No  new 
species  are  recorded.  (Theo.  Holm.) 

*  II. — CHYTRIDIACE  J2. 

933.  Dangeard,  P.  A.  Memoire  sur  quelques  maladies  des  alguos  et  des  animaux,  phe- 

nomenes  de  parasitisme.  <\Le  Botaniste,  2e  s6r.,  Paris,  12  A6ut  1891,  pp. 
232-264,  pi.  4. 

The  author  divides  the  memoir  into  three  chapters,  the  first  relating  to  parasites  found 
upon  marine  alg;e  growing  in  the  maritime  laboratory  of  Luc-sur-Mer,  the  second  to  diseases 
found  in  the  cultures  of  fresh  water  algae,  and  the  third  to  a  few  diseases  of  lower  animals. 
In  Chapter  1  are  described,  with  figures,  Ciliophrys  marina  n.  s.  (saprophytic)  arid  A phelidium 
lacerans  De  Bruyne  (parasitic)  on  Ulva  lactuca,  and  Olpidium  aggregatum  n .  s.  bn  Cladophora 
marin,  notable  as  being  a  member  of  the  family  Chytridiacece  on  a  marine  alga.  Chapter  II 
treats  of  t  he  monadine,  Endomonadina  concentrica  nov.  gen.,  nov.  sp.,  producing  an  epidemic 
disease  of  Palmella  hyalin  a  (?) ;  of  Minutidaria  elliptica.  n.  s.  on  alga  undetermined,  which, 
together  with  the  Chytridium  destruens  Nowak,  placed  by  Dangeard  in  Minutularia.  form 
a  small  genus  by  themselves  on  Draparnaldia  glome  rata,  causing  a  true  epidemic  Chy¬ 
tridium  mamillatum  Braun,  on  Conferva  bombycina ;  Chytridium  assymetricum,  n.  sp.  on 
Zygnema,-  C.  sphcerocarpum  < Rhizidium ,  Zopli)  on  Zygogonium,-  Micromyces  zygogonii, 
Dangeard,  on  divers  algae,  Osc.ill arias  and  Nitellas;  Gyrnnoplirydium  hyalinum,  n.  g.,  n.  sp. 
,on  Eu'jlena,-  Nuclearia  minima,  n.  sp..  N.  delicatula  Cienk,  and  Plat. oum  ( Clamydophrys ) 
stercoreum,  Cienk,  on  Closterium;  Antlea  Closterii ,  n.  g.,  n.  s.,  Nuclearia  simplex  Cienk. 
and  Bacillus  closterii,  n.  sp..  are  also  described.  Chapter  III  describes  the  following  dis¬ 
eases;  Harposporium  anguillvlce  Bolide,  on  Anguilhe,  and  abacterial  disease  of  Ophrydium 
versatile,  which  suggests  to  the  author  that  the  struggle  between  the  nucleus  of  the  cell 
attacked  and  the  bacteria  is  prolonged  by  the  former’s  peculiar  long  ribbon  shape.  Throws 
out  suggestion  that  the  nuclei  of  the  cells  of  fungi  and  higher  plants,  as  well  as  of  animal 
cells,  are  principally  storehouses  of  food  for  the  surrounding  protoplasm,  and  the  protoplasm 
dies  only  when  the  stock  of  nutriment  in  the  nucleus  is  exhausted.  (D.  G.  F.) 

(See  also,  Nos.  736  and  832.) 

III. — OOMYCETES. 

934.  Swingle,  W.  T.  Some  Peronosporaoeae  in  the  herbarium  of  the  Division  of  Vegetable 

Pathology.  <Jour.  Mycol.,  vol.  yii,  No.  2,  Washington,  Mar.  10,  1892,  pp. 
109-130. 

Gives  notes,  with  mention  of  localities,  on  46  species  of  Peronosporacece.  Albugo  Per- 
soon  —  Cystopus  Lfev.  Tables  of  measurements  are  given  of  eonidia  of  Plnsmoj  ara  gono- 
lobi ,  and  of  oospores  of  Peronospora  cynoglossi,  and  P.  echinospermi.  P.  echinospermi  Swin- 
gle  P.  cynoglossi  var.  ( ?)  echinospermi.  (J.  F.  J.) 


323 


935.  Waite,  M.  B.  Description  of  two  new  species  of  Peronospora.  <Mour.  Mycol.,  vol. 
vn,  No.  2,  Washington,  Mar.  10,  1892,  pp.  105-109,  pi.  xvii. 

Describes  t  wo  new  species  under  names  of  Peronospora  celtidis  on  Celtis  occidentalism  and 
7\  hydrophylli  on  Hydrophyllum  virginicum.  (J.  1'.  ,J .) 

(See  also,  Nos.  695,  716,  724,  and  889. 

IV. — ZYGOMYCETES. 

030*  Mayer,  W.  Die  Hefereinzucht  und  ihre  Bodeutung  fiir  die  Gahrungs-Industrie. 
<\Der  Technicker.  Internat.  Faclibl.  teclcn.  Wissenscli.,  Jahr.  xiv,  No.  4, 
New  York,  Feb.,  1892,  pi.  1,  ligs.  3. 

A  review  of  recent  progress  in  the  matter  of  using  pure  yeast.  Mentions  and  figures 
Mucor  mucedo.  Nothing  original  is  given  on  fungi.  (W.  T.  S.) 

(See  also,  No.  736.) 

V. — BASIDIOMYCETES. 


937.  A.,  *  *  *  T.  E.  Gigantic  puffball.  <^Science  Gossip,  No.  324,  London, 

Dee.,  1891,  p.  281,  £  col. 

Notes  a  specimen  of  Lycoperdon  boviata  [sic]  found  in  Suffolk,  4  feet  in  circumference. 

(J.  F.  J.) 

938.  [Anon.]  An  edible  fungus  of  New  Zealand.  <^New  Zea.  Journ.  Sci.,  new  ser., 

vol.  i,  Dunedin,  Mar.,  1891,  pp.  55-58. 

Defers  to  Hirneola  polytricha  Mont,  and  quotes  from  Colenso  in  Trans,  of  Penzance  Nat. 
Hist,  and  Antiq.  Soc.,  1881-  85,  a  description  of  same.  In  12  years  1,850  tons  11  cwt.,  valued 
at  £79,752,  were  exported.  Notes  analysis  made  by  A.  H.  Church.  (J.  F.  J.) 

939.  [Anon.]  Exportation  de  Champignons  neo-zelandais  en  Chine.  <[Rev.  Sci.  Nat. 

Appli.,  vol.  xxxviii,  Paris,  Aug.  5,  1891,  pp.  237-238. 

Note  from  a  New  Bulletin  on  the  chemical  composition  and  commercial  importance  of 
Hirneola  polytricha.  (E.  F.  S.) 

949.  Bing,  F.  G.  Curious  growth  of  fungi.  ^Science  Gossip,  No.  325,  London,  Jan., 
1892,  p.  22,  f  col. 

Describes  a  specimen  of  Agaricus  sp.  (?)  in  which  three  individuals  were  united.  Notes 
also  that  where  turf  had  been  removed  the  place  was  marked  by  a  ring  of  toadstools.  (J. 
F.  J.) 

941.  Ellis,  J.  B.,  and  Everhart,  B.  M.  Mucronoporus  andorsonii, n.  sp.  <Mour.  Mycol., 

vol.  vi,  Washington,  Sept.  10,  1890,  p.  79. 

Description  of  species  as  given  iff  title.  (J.  F.  J.) 

942.  Fischer,  Ed.  Beitrage  zur  Kenntniss  exotischer  Pilze.  II.  Pachyma  cocos  und  ahn- 

liche  sklerotienartigo  Bildung.  <Hedwigia.  Bd.  xxx,  Dresden,  Marz  u.  April, 
1891,  pp.  61-103,  pi.  vi-xiii. 

The  paper  deals  with  various  tuberiform  fungous  bodies,  most  of  which  have  long  been 
known.  On  pages  02-79  is  given  a  full  description  of  Pachyma  cocos,  Indian  bread,  or  tucka- 
hoe,  prefaced  by  a  summary  of  our  previous  knowledge  on  the  subject.  The  author  describes 
the  anatomy  of  the  tuberiform  bodies,  recognizing  three  component  parts,  liyplue,  smooth, 
refractive  bodies,  and  striated  lumps,  also  highly  refractive.  All  of  these  are  considered  to 
be  of  fungous  nature  and  the  author  shows  that  the  hyplne  are  changed  into  the  refractive 
bodies,  and  that  often  the  two  can  be  seen  still  in  actual  connection  and  the  intermediate 
stages  of  the  change  traced.  Intermediate  stages  can  also  be  observed  between  the  refrac¬ 
tive  bodies  and  the  striated  lumps.  Then  the  author  gives  a  description  of  the  connection  of 
the  Pachyma  with  the  roots  of  trees  in  two  specimens  at  bis  disposal.  In  botli  cases  the 
wood  was  of  a  dicotyledonous  plant,  and  not  of  a  conifer,  which  is  opposed  to  a  prevailing 
idea  as  to  their  mode  of  occurrence.  The  hyphae  were  found  to  enter  the  wood  cells,  swell 
up  to  refractive  bodies  and  finally  to  dissolve  the  wood.  On  pages  79-97  the  sclerotium 
of  Polyporus  sacer  Fr.  is  fully  described  and  illustrated  with  plates.  The  sclerotium  is 
composed  of  delicate  liyphae,  rounded  or  oval  refractive  bodies,  much  like  starch  grains  in 
appearance,  and  smaller  swollen  thick-walled  cells  rich  in  protoplasmic  contents.  The  oval 
bodies  show  concentric  stratification  when  treated  with  KHO  or  other  solvents.  They  are 
not  connected  with  the  hyphae,  though  very  rarely  one  could  be  seen  that  bore  a  filamentous 
prolongation.  The  author  concludes,  however,  that  the  oval  bodies  arise  from  the  hyphae,  as 
do  the  irregular  refractive  bodies  of  Pachyma.  Considers  Polyporus  scleropodius  Lev.  as 
very  probably  the  same  as  Polyporus  sacer  Fr.  On  pages  97-102  short  accounts  are  given  of 
Tuber-regium,  producing  Lentinus  tuber-regium  Fr.  and  a  number  of  other  Lcntinus- produc¬ 
ing  sclerotia;  of  Mylittia  lapidescens  Horan,  pi'oducing  Agaricus  (Omphalia)  lapidescens 
(Horaninow)  I’.  Conn.  and  J.  Schroeter;  of  Sclerotium  stipitaium  Berkeley,  which  the  author 
considers  as  being  a  fructification  of  a  fungus  and  not  a  sclerotium;  ana  finally  a  notice  of 
Pietra  fungaja  of  south  Italy,  which  produces  Polyporus  tuberaster  Jacq.  (W.  T.  S.) 
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943.  Fischer,  Ed.  Nachtrag  zur  Abhandlung  fiber  Pachyma  cocos.  <HIcdwigia,  Bd. 

xxx,  Dresden,  Juli  u.  August,  1891,  pp.  193-194. 

Supplementary  to  No.  942 ;  adds  a  notice  of  a  paper  by  J .  Schrenk  and  one  by  H.  NT.  Ridley 
which  had  not  been  seen  by  the  author  when  the  original  paper  was  written.  Corrects  a 
reference  to  the  views  of  Murray  as  to  the  identity  of  Lentinus  scleroticola  Murray  and  L. 
cyathus  B.  &  Br.  (W.  T.  S.) 

944.  Fischer,  Ed.  Notice  sur  le  genre  Pachyma.  <(Rev.  Mycol.,  vol.  xm,  Toulouse, 

Oct,,  1891,  pp.  157-160. 

Shows  that  the  coralloid  refringenf  bodies  are  of  fungous  origin  and  in  direct  connection 
with  tho  liypliffi  of  the  sclerotinm.  Describes  their  formation,  and  the  relation  of  the  fungous 
to  the  wood  of  the  host.  Judging  from  the  resemblance  of  P.  cocoa  to  P.  malacense ,  the  au¬ 
thor  is  inclined  to  the  belief  that  the  former  is  also  a  sclerotinm  form  of  a  Hymenoinycete. 
In  the  case  of  P.  malacense  he  shows  that  the  Polyp  or  as  growing  from  it  is  produced  from 
the  hyphse  of  the  sclerotinm.  (E.  A.  S  ) 

9 1.1.  Griset,  Henry  E.  Large  fungi.  <(Science  Gossip,  No.  322,  London,  Oct., 
1891,  p.  239,  £  col. 

Gives  dimensions  of  specimens  of  Lycoperdon  giganteuin  and  Phallus  impudicus.  One  of 
the 'former  was  11  inches  “long;”  another  was  224  inches  in  circumference.  The  Phallus 
was  9|  inches  high  with  a  stipe  ty  inches  in  diameter.  (J.  E.  J.) 

946.  G  riset,  Henry  E.  Observations  on  Phallus  impudicus.  <(Science  Gossip,  No. 

325,  London,  Jan.,  1892,  pp.  16-17,  lig.  3. 

Describes  appearance  and  growth  of  the  fungus  with  mention  of  measurements  of  a  large 
specimen,  13  inches  high,  pileus  3.V  inches  long,  column  2  inches  in  diameter,  volva  4  inches 
long  and  £  half  inch  thick.  ( J.  E.  J.) 

94 7.  Hariot,  P.  Sur  quelquos  champignons  de  la  Flore  d’Oware  et  de  Benin  de  Palisot 

Beauvois.-  <Bull.  Soc.  Mycol.,  France,  vol.  vii,  fasc.  4,  Paris,  Dec.  31,  1892, 
pp.  203-207. 

Gives  a  historical  discussion  of  the  genus  Pavolus ,  notes  on  the  synonomv  of  Deed  ale  a 
amanitoides  (Pal.)  Beauv.,  and  notes  and  description  of  the  genus  Hficroporm  Pal.  To  these 
are  added  the  descriptions  of  two  new  species. of  Hexagona ,  II.  deschampsii,  and  II.  elegans. 
(E.  A.  S.) 

948.  K. - .  Review  of  “Illustrations  of  British  fungi,”  by  M.  C.  Cooke.  <(New 

Zea.  Journ.  Sci.,  new  ser.,  vol.  i,  Dunedin,  Nov.,  1891,  pp.  264-265. 

Brief  notice  of  the  book,  with  mention  of  fact  that  only  30  species  of  Agaricini  have  boen 
so  far  described  from  New  Zealand.  (J.  E.  J.) 

919.  Kiri  riKAR,  K.  R.  Notes  on  a  raro  fungus  growing  on  the  drumstick  tree.  <(Jour. 
Bombay  Nat.  Hist.  Soc.,  vol.  vi,  Bombay,  1891,  pp.  219-222,  pi.  A. 

Describes  species  growing  on  Moringa  ptsrygosperma ,  for  which,  if  new,  the  name  Agaricus 
(Pleurotus)  moringanus  is  proposed.  (J.  E.  j.) 

950.  Massee,  George.  Mycological  Notes.  II.  <Mour.  Mycol.,  vol.  vi,  Washington, 
April  30,  1891,  pp.  178-184,  pi.  1  (vii). 

Gives  notes  on  many  species,  with  changes  in  nomenclature,  and  describes  the  following 
as  new:  Sarcomyces  n.  gen.,  Dacryopsis  n.  gen.  (J.  E.  J.)  (See  No.  630.) 

95  8  •  Meschinelli,  L.  Di  un  probabile  agaricino  miocenico.  <L\tti  d.  Soc.  Veneto- 
Trentina  dl  Sc.  Nat.,  vol.  xn,  Padova,  1891  (1892),  pp.  310-312,  pi.  1. 

Describes  a  fossil  species  of  Agaricus  in  honor  of  Lester  F.  Ward,  Agaricus  wardianus, 
collected  at  Chiavon,  in  the  Province  of  Vicenza,  situated  in  the  ash-colored  marls  belonging 
to  the  Aquitanian,  corresponding  in  part  to  the  base  of  the  strata  of  Sotzka,  and  belonging 
like  it  to  the  base  of  the  lower  Miocene.  The  author  figures  peculiar  perpendicular  and 
horizontal  striatious  upon  the  fossil  which  have  no  analogues  in  living  species  and  make  the 
determination  doubtful.  Microscopic  examination  revealed  no  spores  or  hypliae.  (D.  G.  E.) 

952.  Monon,  R.  Huge  puffballs.  ^Science  Gossip,  No.  323,  London,  Nov.,  1891,  pp. 

261-262,  i  col. 

Records  a  specimen  of  Lycoperdon  giganteum,  found  in  Surrey,  36  inches  in  circumference 
and  34  inches  round  the  top.  (J.  E.  J.) 

953.  Patotjillard,  N.  Podaxon  squamosus,  nov.  sp.  <(Bull.  Soc.  Mycol.,  France,  vol. 

vii,  Paris,  Dec.  31, 1891,  p.  210,  pi.  1  (xm). 

Gives  a  technical  description  of  the  fungus  and  an  uncolored  plate,  natural  size.  (E.  A.  S.) 

954.  Prillieux  &  Delacroix.  Hypoehnus  solani,  nov.  sp.  <Bull.  Soc.  Mycol., 

France,  vol.  vii,  Paris,  Dec.  31, 1891,  pp.  220-221,  fig.  1. 

Gives  popular  and  technical  description  of  the  fungus.  (E.  A.  S.) 
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955.  Tanaka,  Nobujiro.  A  new  species  of  Hymenomycetous  fungus  injurious  to  the 

mulberry  tree.  <Jour.  Coll,  of  Sci.  Imp.  Univ.  Japan,  vol.  iv,  Tokyo,  1891,  pp. 
193-204,  pi.  4. 

Describes  tlie  morphology  and  discusses  the  systematic  position  of  a  fungus  producing 
the  disease  known  as  “  Mompa  hyo.”  Fungus  first  attacks  roots  and  spreads  to  parts  above 
ground.  Name  proposed  for  it  is  Helicohasidium  mompa.  (J.  F.  J.) 

956.  Vogltno,  P.  Notamicologica.  <^NuovoGior.  Bot.  Ital.  (Bull.  d.  Soc.),  vol.  xxm, 

Firenze,  April  6,  1891,  pp.  550[350]-353. 

Gives  list  with  notes  of  fungi,  mostly  Hymenomycetes  collected  near  Gasale,  citing  a  few 
not  previously  recorded  for  Italy.  (D.  G.  F.) 

(See  also,  Nos.  882  and  923.) 

% 

VI. — UREDTNEiE, 

957.  Anderson,  F.  TV.  Notes  on  certain  Uredinen  and  Ustilaginese.  <\Jour.  Mycol., 

vol.  vi,  Washington/ Jan.  G,  1891,  pp.  121-127. 

Refers  to  species  of  iEcidium,  Puceinia,  etc.,  giving  notes  on  synonomy.  Describes  as 
new  Mcidium  palmeri  on  Pentstemon  virgatu-s,  Puceinia  windsorice  var.  austtalis ,  and  P. 
kamtschatkce ,  the  last  from  the  collection  of  the  U.  S.  Explor.  Expedition.  Gives  also  notes 
on  other  species  collected  by  the  expedition.  (J.  F.  J.) 

95§.  Barclay,  A.  On  two  autoecious  Caeoniata  in  Simla.  <(Scien.  Mem.  by  medical 
officers  Army  of  India,  part  vi,  Calcutta,  1891,  pp.  65-69,  pi.  1 ;  also  reprinted. 

Describes  anew  variety  himalayensis ,  of  Puceinia  prenantlies  Pers.  occurring  on  leaves  of 
Prenanthes  brunoniana  Willd.,  and  Lactuca  maerorhiza  Hook.  f.  All  three  stages  were 
found  and  the  author  thinks  the  fungus  is  autoecious.  though  lie  did  not  succeed  in  defin¬ 
itely  proving  it.  Figures  of  the  species  are  given.  Then  he  describes  a  new  species,  Puc- 
cinia  prainiana.  Author  has  found  all  stages  of  this  fungus  on  Smilax  aspera  and  succeeded 
in  producing  the  spermogonia  by  infection  with  tcleutospores.  Gives  figures  of  the  species. 
General  remarks  are  appended  on  the  Cceomata  calling  attention  to  the  fact  that  they  have 
been  supposed  to  he  connected  with  species  of  Melampsora.  The  author  contends  that 
this  view  is  incorrect,  as  some  JSLelavipsorce  do  not  have  Cceomata  as  seeidial  stages  and, 
moreover,  the  two  Puccinice  mentioned  in  the  present  paper  have  true  Cceomata  as  secidia. 
Thinks  no  longer  a  reason  lor  maintaining  the  genus  Cceoma.  ( W.  T.  S.) 

959.  Barclay,  A.  Rhododendron  TJredineae.  <[Scien.  Mem.  by  medical  officers  Army 

of  India,  part  vi,  Calcutta,  1891,  pp.  71-74,  pi.  2;  also  reprinted. - 

Records  finding  of  Clirysomyxa  himalen.se  Barclay  on  Rhododendron  hodgsoni  nook.  f.  at 
Lingtu  in  Sikkin  at  11,500-12,000  ft.  The  species  was  originally  found  on  R.  arboreum.  De¬ 
scribes  anew  TJreclo  on  Rhododendron  lepidotum  Wall.,  no  specific  name  being  given  to  the 
species.  Also  describes  JEeidium  rhododendri  on  R.  campanulatum  Don.  Gives  an  inter¬ 
esting  discussion  of  the  relations  between  these  forms  and  the  Uredinece  on  Picea  morinda 
in  India  and  P.  excelsa  m  Europe.  (W.  T.  S.) 

960.  Cuboni,  G.  Sulla  presenza  di  bacteri  negli  acervuli  della  Puceinia  hieracii  (Schu¬ 

macher).  <Nuovo  Gior.  Bot.  Ital.  (Bull.  d.  Soc.),  vol.  xxm,  Firenze,  6  April, 
1891,  p.  296. 

Records  the  constant  presence  in  the  pustules  of  Puceinia  hieracii  on  Leontodon  hastilis  of 
numerous  colonies  of  bacteria  which  give  to  the  spots  a  pallid  diffused  surrounding  ring. 
The  presence  of  the  organisms  seems  confined  to  the  older  soi  i.  Organisms  not  cultivated. 
(D.  G.  F.) 

961.  Dietel,  P.  Beschreibung  einer  neuen  Puceinia  auf  Saxifraga.  <(Hedwigia,  Bd. 

xxx,  Dresden,  Miirz  u.  April,  1891,  pp.  103-104. 

Description  of  Puceinia pazschkei  on  leaves  of  Saxifraga  elatior  from  near  Franzenshbhe, 
Tirol,  and  on  S.  aizoon  from  Switzerland.  The  differences  between  this  species  and  P.  saxi- 
fragee  Schlecht.  are  pointed  out.  (W.  T.  S.) 

962.  Dietel,  P.  Notes  on  some  TJredineae  of  the  United  States.  <( Jour.  Mycol.,  vol.  vn, 

Washington,  Sept.  10, 1891,  pp.  42-43. 

Discusses  some  statements  made  by  F.  W.  Anderson  (see  No.  A57)  in  regayd  to  species  of 
tlie  genera  Cromyces  and  Puceinia,  disagreeing  in  certain  particulars.  (J.  F.  J.) 

963.  Dietel,  P.  Ueber  Puceinia  conglomerata  (Str.)  und  die  auf  Senecio  und  einigen  ver- 

wandten  Compositen  vorkommenden  Puecinien.  <Hedwigia,  Bd.  xxx,  Dresden, 
Sept.  u.  Oct.,  1891,  pp.  291-297,  pi.  1  (xxxvi). 

Gives  critical  notes  on  all  Puecinice  occurring  on  Senecio  and  related  Composite.  Many 
different  species  have  been  placed  in  Puceinia  conglomerata  (Str.)by  recent  writers.  P.  Sene- 
cionis  Lib.  (of  which  P.  subcircinata  Ell.  and  Ev.  is  a  synonym)  and  P.  expansa  Link,  should 
he  restored  to  specific  rank.  Puceinia  glomerata  Grev.,  is  thought  to  be  probably  nothing 
hut  tlie  typical  P.  expansa;  P.  tranzschclti  n.  sp.  on  Cacalia  hastata  L.,  near  Schenkursk 
(Prov.  Archangelsk),  Russia,  is  described,  and  in  a  supplementary  note  to  tlie  article  it  is 
reported  from  Siberia  on  the  strength  of  a  specimen  collected  by  Martianow.  P.  conglomerata, 
P.  tranzschelii,  P.  senecionis,  P.  expansa,  and  P.  uralensis  are  figured  in  outline.  ( W.  T.  S.) 
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964.  Ellis,  J.  B,  andEvEimAUT,  B.  M.  New  species  of  Urodinooe  and  Ustilagineae.  <\Jorn\ 
My  col.,  vol.  yi,  Washington,  Jan.  6, 1891,  pp.  118-121. 

The  following  new  species  are  described :  Schroeteria  annulata  in  ovaries  of  Andropogon 
annulatus;  Schizonella  subtrifida  oil  Circium  ochrocentrum;  Ustilago  diplospora  in  ovaries  of 
Panicum  sanguinale;  U.  montaniensis  on  Muhlenbergia  glomerala;  Acidium  micropunctum 
on  Castilleia;  A.  eurotice  on  Eurotia  lanata;  Uromyces  scctber  on  grass;  Puccinia  arabicola 
on  Arabis  sp.;  P.  aralice  on  Panax  trifolium;  P.  xanthiifolia=P.  compositarum  Sclilect., 
on  lva  xanthiifolia ,  and  P.  consimilis  on  Sisymbrium  linifolium.  (J.  F.  J.) 

Eriksson,  J.  Noch  einmal  JEcidium  Astragali,  Eriks.  <^Bot.  Notizer,  Lund,  1891, 
pp.  40-43. 

Finds  it  necessary  to  change  name  of  Acidium  astragali  Eriks.,  on  Astragalus  alpinus, 
published  by  the  author  in  fac.  vi,  No.  285  of  his  Fung.  par.  scand.  on  account  of  Do  Tlmmen’s 
species  of  same  name  in  M.  Univ.,  No.  1117,  on  Astr.  melilotgides .  Selects  Acidium  astragali- 
alpini  as  new  name  and  gives  following  synonomy:  A.  astragali,  Eriks.,  Fung.  par.  sc.,  vi, 
No.  285.  A.  carneum ,  Nees.,  Bot.  Notizer,  1884,  p.  155.  Uromyces  lapponicus ,  Lagerh. 
(.ZEcidium  form),  Bot.  Notizer,  1890,  p.  274.  Does  not  consider  his  species  as  aecidial  form  of 
Lagerlieim’s  Uromyces.  (Theo.  Holm.) 

966.  Galloway,  B.  T.  A  new  pine  leaf  rust.  <Jour.  Mycol.,  vol.  vii,  Washington, 

Sept.  10,  1891,  p.  44. 

Describes  a  new  species  under  name  of  Coleosporium  pini.  (J.  F.  J.) 

967.  Ellis,  J.  B.,  and  Tracy,  S.  M.  New  species  of  Uredineae.  <Mour.  Mycol.,  vol.  vii, 

Washington,  Sept.  10, 1891,  p.  43. 

Describe  the  following  new  species :  Puccinia  hemizonice  on  Hemizonia  truncata,-  Acid- 
inm  olden landianum  on  lloustonia  ccerulea ;  and  A.  malvastri  on  Malvastrum  munroanum. 
AJ.  F.  J.) 

968.  Hariot,  P.  Notes  critiques  surquelques  Uredinees  de  l’Herbier  de  Museum  de  Paris. 

<Bull.  Soc.  Mycol.,  France,  vol.  vii,  Paris,  Sept.  30,  1891,  pp.  141-149. 

Notes  on  type  specimens  in  cryptogamic  herbarium  of  the  Paris  Museum  and  of  the  Fac¬ 
ulty  of  Science  at  Marseilles,  together  with  a  description  of  several  new  species  from  differ¬ 
ent  places.  The  following  new  species  are  described:  Uromyces  cachrydis  on  stems  and 
petioles  of  Cachrys;  Melampsora  pctssijlorce  on  Passijlora  lutea;  Puccinia  longicornis  Pat. 
&  Har.  on  leaves  of  Pambusa;  Uredo  cornui  on  leaves  of  Euphorbia;  Acidium  dichondrce 
on  leaves  of  Dicliondra;  A.  vieillardi  on  leaves  of  Rubiacece.  The  following  changes  in 
nomenclature  are  suggested :  Uromyces  acutatus  Fekl.  is  restricted  to  the  host  Gagea  arven- 
sis  and  is  a  synonym  of  U.  ornithogali  (Sclilect.)  Lev.  Puccinia  porri  (Sow.)  Wint.  should 
include  Uredo  ambigua  DC.,  Uromyces  ambiguus  (DC.)  Fckl.  and  Puccinia  mixta  Fckl. 
Melampsora  pistacice  Cast.,  does  not  belong  to  the  Uredineoe.  Melampsora  petrucciana  Cast, 
is  not  on  Glechoma  and  equals  M.  helioscopice.  Pers.  Cronartium  gramineum  Mont,  is  a 
gall.  Puccinia  galii  (Pers.)  Schw.  should  include  as  synonyms  P.  crucianellce  Desmaz., 
Uredo  galii  veri  Cast.,  and  Acidium  galii  Pers.  P.  hieraeii  (Sebum.)  Mart,  includes  P.  hie- 
racil-murorum  Cast,  and  P.  centaurea-aspera  Cast,  on  Centaurea  aspera.  P.  centaurea  aspera 
Cast,  on  Picnomon  acarna  belongs  to  P.  tanacei.  Pucciniabidlata  (Pers.)  Scliroet.  includes 
P.  apii-graveolentis  Cast.,  P.  apii  Cda.,  P.  ap  'd  Desmaz.,  and  P.  castagnei  Tliiim.  P  Berk- 
leyi  Pass,  is  a  synonym  of  P.vincae  Cast.  P.  alii  Cast,  on  Allium  ampelopnasum=P.allii 
(DC.)  End.  P.  kraussiana  Cke.  can  not  be  maintained  and  is  merged  into  P.  ferruginea 
Lev.  P.  arenarice  (Sebum.)  Scliroet.  has  as  synonyms  P.  montagnei  de  Toni,  P.  herniarice 
Ung.,  and  P.  corrigiola  Cliev.  The  synonymy  of  P.  cnicioleracei  Desm  is  as  follows:  P. 
asteris  Duby,  P.  cirsiorum  Desmaz.,  P.  silphii  Schw.,  P.xantliii  Schw  A  P.  leveilleana  de 
Toni  was  previously  described  by  Montague  as  P.  leveillei.  P.  jurince  Rah.  is  only  a 
variety  of  P.  pulvinata  Rab.,  and  this  should  probably  include  P.  jurince  Cke.  Coleosporium 
baccharidis  (Lev  )  Cke.  includes  Uredo  baccharidis  Lev.,  Col.  baccharidis  Cke.,  and  the  so- 
called  iEcidium  portion  of  P.  evadens  Wint.  (No.  3208,  F.  Europjei).  Uredo  baccharidis 
Speg.  is  a  synonym  of  U.  balansce  Har.  77.  avence  Cast,  and  77.  glumarum  Rob.  are  synonyms 
of  P.  rubigo-vera  (DC.)  Wint.  Uredo  beticola  Bell.=  Uromyces  betee  (Pers.)  Kuhn.  Uredo 
camphorosmce  Cast.  =  Uredo  spores  of  Uromyces  salicornice  (DC.)  DBy.  Uredo  cucubali 
Desmaz.  and  U.  lychnidearum  Desm.  are  the  Uredo  form  of  P.  silenes  Scliroet.  Uredo  holos- 
choeni  Cast,  is  on  Juncus  and  equals  Uromyces  junci  (Desm.)  Tul.  Uredo  ilieis  Cast.=  U. 
quercus  de  Brood.  It  is  perhaps  a  Melampsora.  Uredo  kleinice  Mont.=  Coleosporium  sene- 
cionis  ( Pers.)  Fr.  Uredo  phyllarice  Cast,  on  Phyllirea  angvstifolia  —  Cceoma  phillyrce  (Cke.) 
Timm,  and  Bagn.,  but  Castagne’s  name  is  the  older.  Uredo  poce-sudetiece  West,  is  the  Uredo 
of  P.  poarum  Niels.  P.  pruni  Pers.  includes  Uredo  pruni  Cast.,  Uromyces  amygdali  Passer., 
and  Uredo  castagnei  Mont.  Uredo  scirpi  Cast,  belongs  to  Uromyceslineolatus  (Desm. )Schroet. 
The  same  species  is  also  in  Castagne’s  herbarium  under  the  name  Uredo  prismaticus.  Uredo 
t-ropceoli  Dcsm.=  Cceoma  tropceoli  (Desm.)  Uredo  anagyridis  Roussel  =  Uromyces anagyridis 
(Roussel)  Roumeg.  Uredo  andropogoni  Cast,  corresponds  exactly  to  P.  cesatii  Scliroet. 
Uredo  dianthi  Cast,  is  a  synonym  of  Uromyces  caryophyllinus  (Schrank)  Sckrcet.  Uredo 
erigeronis  Requien  upon  Cupularia  viscosa  and  Acidium  sonchi  West,  belongs  to  Coleospo- 
“  rium  sonchi  (Pers.)  Lev.  Uredo  lolii  Cast,  belongs  to  P.  graminis  Pers.  Uredo  poly  gonorum 
v.  aviculare  Cast.=  Uromyces  polygoni  (Pers.)  Fckl.  Uredo  satureice  Cast.  —  P.  mentlice. 
Uredo  tumida  Gachet  on  Populus  balsamifp'a— Melampsora  popidina  (Jacq.)  Lev.  TJredo 
berberidis  Lev.  and  probably  Uredo  cecidiiformis  Speg.  are  synonyms  of  C a-om a  berberidis 
(Lev.)  Har.  Uredo  cyclostoma  L6v.=  Cceoma  cyclostoma  (L6v.)  Har.  AJcidnim  fccnicvli 
Cast.=  Acidium  ferulce  Roussel.  Acidium  glechomce  Gaillard  can  not  be  distinguished 
from  an  Acidium  found  by  Brebison  on  Teucrivm  scorodonia.  Acidium  trifolii-repentis 
Cast,  is  the  Acidium  of  Uromyces  trifolii  (Hedw/r.)  Lev.  Acidium  scorzonerce  Cast,  belongs 
to  Puccinia  tragopogonis  (Pers.)  Cda.  (E.  A.  S.) 
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009.  Ha  riot,  P.  Sur  quelques  Uredinees.  <[Bu  11.  Soc.  Mycol.,  Frau  oe,  yol.  vn,  Paris, 
Dec.  31,  1891,  pp.  195-202. 

The  author  has  examined  a  large  number  of  Montague’s  species,  and  in  this  article  gives 
notes  and  complete  descriptions  of  many  species.  Gives  the  following  notes  on  synonomy : 
JEcidium  scillinum  1).  R.  A  Mont,  does  not  seem  to  differ  from  the  JEcidium  of  Uromyces 
erythronii  and  is  equally  like  JE.  asp  ho  deli  Cast.  Uromyces  sisyrinchii  Mont,  is  the  uredo- 
spore  state  of  Puccini  a  sisyrinchii  Mont.  Uromyces  placentula  Mont,  was  communicated  by 
Berkeley  under  the  name  Uredo  placentula ,  but  is  only  the  uredo  of  Vuccinia  pruni  Pers. 
Uredo  pruni  Mont,  can  not  be  separated  from  Vaccinia  pruni  Pers.  Uredo  microcelis  Mont, 
is  a  poorly  developed  specimen  of  Uromyces  limonii  (DC.)  Lev.,  and  Uredo  statices  B.  A  C. 
(North  Pacific  expl.  expd.,  No.  135)  belongs  to  the  same  species.  Uredo  planiscula  Mont,  is 
the  u  redos  pore  state  of  Uromyces  rumicis  (Schutn.)  Wint.  Uredo  bellidis  I).  R.  A  Mont,  and 
a  fungus  in  Montague’s  herbarium  under  the  name  of  JEcidium  purpurascens  D.  R.  and  Mont, 
are  both  forms  of  Vaccinia  hieracii  (Sebum.)  Mart.  Besides  these  species  from  Montagne’s 
herbarium  the  article  also  contains  notes  on  some  other  Uredinea*.  studied  by  the  author. 
Uredo  japonica  B.  &  C.  (Pacific  expd.,  No.  134)  —  Uromyces  japonicus  Berk.  Vaccinia  cardui 
Plowright  should  be  referred  to  V.  cnici  oleracei  Desmaz.  Q5.  A.  S.) 

070.  Hariot,  P.  Uromyces  des  legumineuses.  <Rev.  Mycol.,  yol.  xiv,  Toulouse, 
Jan.  1,  1892,  pp.  11-22. 

A  list  of  35  species  of  Uromyces  on  Leguminoste,  with  notes  and  in  some  cases  full  de¬ 
scriptions.  The  number  of  species  as  usually  counted  is  reduced  in  some  cases  by  uniting 
several  species.  The  following  changes  are  made:  Uromyces  f alee  ( Pers.)  DBy.  =  Uromyces 
vicia?  Uckl .,  U.  lathy ri  Thiim.  on  Lathy rus  piriformis,  sylvestris,  and  Vicia.  Uredo  longipes 
Lascli.  or  leguminosarum ,  and  Uromyces  ervi  West.  Uromyces  trifolii  (Hedw.)  Lev.—  Uredo 
fallens  Desm.,  Uromyces  cytisi  Tliiim.  on  Garaganum  purpureum,  Uredo  car  ay  once  Thiim.  on 
Caraganum  arborescentem,  Uromyces  onobrychidis  Lev.,  Uredo  onobrychii  Desm.,  and  JEcidium 
elegans  B.  A  C.  on  Trifolium  carolinianum.  Uromyces  appendiculatus  (Pers.)  Lk.=  Uredo 
leguminurn  Desm.,  Uromyces  dolichi  Ck o.,  JEcidium  candidum  Bonorden,  Cceoma  apiculosum 
Bonord.  Uromyces  pisi  (Pers.)  DBy.  =  Uredo  lathy  ri  Belly  nek,  Uredo  vicia; craccce  Bellynck. 
Uromyces  striatus  Schr.=  Uromyces  trifolii  Fckl.  Fung.  Rhen.  No.  880 .  Uromyces  lespedezee 
(Schw.)  P k .  — -  U.  macrosporus  B.  A  C. ;  Uromyces  solidus  B.  A  C.  Uromyces  lupini  B.  A  C.= 
Uromyces  astragali  var.  lupini  B.  A  C.  Uredo  lupini  B.  A.  C.  This  species  is  distinct  from 
Uromyces  lupini  Sacc.  and  from  U.  astragali.  Uromyces  astragali  (Opiz.)  Sacc.  includes  as 
synonyms  77 .  oxytropidis  Rug.  in  Rab.  F.  Eur.  No.  1 71)3 ;  U.  cytisi  Schr.  in  ibid  No.  2671; 
Uredo  oxytropidis  Pk.  Winter  has  united  some  species  to  Uromyces  gen istce-tincto rice,  which 
should  be  separated  from  it — 77.  anthyllidis,  77.  anagyridis,  77.  ononidis,  77.  trigonclice,  Uro¬ 
myces,  and  Uredo  lupini  (not  B.  A  C.) — which  ought  to  be  referred  to  the  following  species: 
Uronvyces  astragali ,  77.  punctatus,  77.  oxytropidis,  which  belong  to  77.  astragali.  Uromyces 
pteleacearum  Rab.  F.  Eur.  No.  93  has  the  host  wrongly  named,  and  is  77.  genista?  on  La¬ 
burnum.  The  following  must  be  omitted  from  the  synonyms  of  77.  genista? tine  to  rice :  77.  cytisi 
Schroet.  F.  E.  No.  2731;  77.  cytisi  Thiim.  M.  V.  No.  1728;  Uredo  caragance  on  Carag.  arbo- 
rescens,  Uromyces  onobrychidis  Lev.  Uromyces  anthyllidis =  77.  anagyridis  (Roussel)  Roum.; 
77.  lupini  Sacc.  (not  B.  A  C.) ;  77.  ononidis  Passer,  in  Rab.  F.  Eur.  No.  1792  :  77.  trigonellai 
Passer  in  Thiim.  H.  CEcon.  No.  118;  77.  trigonellce  Pat.  Uromyces  minor  Schroet.  should 
include  77.  trifolii  (Wettsteiu)  on  Trif.  montanum  in  FI.  Excicc.  Austro-Hung.  No.  1563. 
Uredo  hedysari  Thiim.  M.  V.  No.  1932  on  Hedysarum  setigerum,  from  Siberia,  does  not  be¬ 
long  to  Uromyces  hedysari  (DC.)  Fckl.,  but  to  Uromyces  astragali.  Urom.  haszlinskii  do  Toni 
should  be  added  to  the  synonyms  of  the  latter.  Uromyces  lapponicus  Lagerh .  —  JEcidium 
astragali  Thiim.  M.  V.  No.  1117;  JE.  astragali  Eriksson,  F.  par.  Scand.  No.  285:  JE.  astra- 
gali-alpini  Eriks.,  ibid.;  JE.  carneum,  de  Lagerh.;  JE.  oxyt>  opidis  Thiim.  The  following 
species  are  excluded:  U.mucuna?  liab..  77.  sphasropleus  Cke.,  77.  pseudarthrice  G’ke.,  77.  versa- 
tilis  Pk.,  77.  tepperianus  Sacc.  (E.  A.S.) 

071.  Hisinger,  Eduard.  Puccinia  malvacearum,  Mont,  hunnen  till  Finland,  1890. 
<^Bot.  Notiz.  Lund,  1891,  pp.  44-45. 

Notes  spread  of  species  from  Chili,  where  first,  discovered,  in  1852.  to  various  parts  of 
Europe.  Quotes  Eriksson  as  reporting  it  in  Aragonia  in  I860,  as  appearing  in  Bordeaux  in 
1871,  in  England  in  1873,  as  spreading  through  Germany  to  Austria.  Italy,  Holland,  and 
Denmark,  only  appearing  in  Sweden  in  1882,  and  not  reaching  the  northern  part  before  1887. 
Finally  (1890)  reports  it  from  Finland.  (Tlieo.  Holm.) 

972.  Howell,  J.  K.  The  trimorphism  of  Uromyces  trifolii  (Alb.  and  Schw.  Wint.  <HToc* 
Am.  Asso.  Adv.  Sci.,  yol.  xxxix,  July,  1891,  Salem,  Mass.,  pp.  330-331, 

Gives  results  of  experiments,  showing  that  the  JEcidium  growing  on  clover  is  a  form  of 
Uromyces  trifolii.  (See  Nos.  151  and  209.)  (J.  F.  J.) 

073.  Lagerheim,  G.  de.  Om  forekomsten  af  europeiska  Uredineer  pa  Quito’s  hogslatt. 
<(Bot.  Notiser,  Lund,  1891,  pp.  63-66. 

The  author  has  found  Vuccinia  coronata  on  specimens  of  Arena,  the  seeds  of  which  had 
been  introduced  from  Europe.  Calls  attention  to  the  fact  that  none  of  the  species  of  Ilham- 
nus,  said  to  he  the  bearers  of  the  TEcidium  form,  have  yet  been  observed  in  Ecuador.  The 
only  possible  explanation  of  the  occurrence  of  this  Vuccinia  in  Ecuador  will  therefore  he  (o 
suppose  that  the  JEeidiuni-form  has  been  omitted  entirely.  Similar  observations  have  been 
made  by  Plowright  (The  connection  of  wheat  mildew  (Vuccinia  graminis  Pers  )  with  the 
Barberry-iEcidiunt  (A.  berberidis  Gruel.},  Records  of  the  Wool  hope  Transactions,  Hen  ford, 
1887),  who  succeeded  in  infecting  young  plants  of  wheat  directly  with  sporidia  of  Vuccin;a 
graminis.  This  last  fungus  has  also  been  found  in  Ecuador,  although  the  species  of  Bcrberis 
and  Mahonia .  upon  which  the  iEcidium  form  is  said  to  occur,  are  wanting.  The  author  has 
found,  however,  an  TEcidium  upon  Bcrberis  glauca.  but  this  seems  to  belong  to  a  Diorchidium, 
hitherto  unknown,  and  occurring  on  t  he  same  Berberis.  The  author  describes  a  new  species, 
Fusarium  uredinis,  parasitic  on  the  Uredo  form  of  Vuccinia  graminis.  (Tlieo.  Holm.) 
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974.  Lagerheim,  G.  ee.  Pucciniosira,  Chrysospora,  Alveolaria  and  Trichospora,  vier 
neue  Uredinoen-Gattungen  mit  tremelloider  Entwickelung.  (Vorl'aufige  Mittheilung). 
<Ber.  d.  deutsch.  bot.  Gesell.,  9.  Jahrg.,  lieft  10,  Berlin,  Jan.  24,  1892,  pp. 
344-348. 

Gives  a  preliminary  notice  of  four  interesting  new  genera  of  tremelloid  Uredinece.  Puc¬ 
ciniosira  resembles  Endophyllum ,  but  has  two-celled  smooth  spores.  Two  species  are 
described.  P.  triumfettce  on  leaves  of  T.  sp.  in  Equador  aud  on  T.  abutiloides  in  Brazil  has 
colorless  spores,  which  have  attached  to  them  the  empty  intermediate  cell  and  do  not  fall 
apart  into  two  cells  in  germinating.  Only  teleutospores  are  described.  The  second  species, 
P.  solani  on  leaves  of  Solarium  sp.  in  Equador,  differs  much  from  the  first;  the  spores  are 
produced  in  chains  which  adhere  to  each  other  laterally.  The  spores  are  orange  yellow  and 
in  germinating  fall  apart  into  two  cells.  The  intermediate  cells  disappear  early  in  the  de¬ 
velopment  of  the  fungus  and  nothing  can  be  seen  of  them  when  the  spores  are  mature. 
Spermogonia  and  teleutospores  occur.  In  a  footnote  -it  is  mentioned  that  a  Leptopuccinia 
occurs  on  Oestrum ,  and  another  on  Solanum  in  Equador,  making  with  Pucciniosira  three 
tremelloid  TJredinece  known  on  the  family  Solanacese,  though  none  were  previously  known. 
Chrysospora  has  brigl#  red  sori  containing  teleutospores  like  Puccinia  in  structure.  In 
germinating  each  cell  divides  into  four  segments,  each  of  which  produces  a  large  sporidium 
on  the  end  of  a  unicellular  promycelium.  The  genus  resembles,  therefore,  a  Coleosporium  in 
which  the  teleutospores  become  segmented  just  before  germination.  Spermogonia  and 
teleutospores  occur.  A  single  species,  O.  gynoxidis ,  is  described  which  occurs  on  leaves  or 
occasionally  on  young  shoots  of  Gynoxis  pulchella  EC.  and  G.  buxifelia  DC.  in  Equador. 
A  Iveolaria  produces  cylindric  ringed  columns  consisting  of  a  series  of  disk-like  teleutospores 
which  are  composed  of  manv  prismatic  cells.  The  cells  have  a  smooth  membrane.  The 
spore  disks  ripen  in  basipetal  order  and  are  loosened  in  germination,  which  proceeds  as  in 
Puccinia.  Only  teleutospores  are  produced.  Two  species  are  described.  The  first,  A. 
cordice,  occurs  on  leaves  of  Gordia  sp.  in  Equador  and  has  spore-disks  120-150  u  wide  and 
40-50  n  high,  consisting  of  30  to  00  cells  which  have  yellowish  walls  and  colorless  cell 
contents.  The  second,  A.  andina ,  occurs  on  a  very  different  Gordia  in  Equador  and  has 
spore-disks  180-210  n  wide  and  about  70  y  high,  composed  of  very  numerous  cells,  which 
have  bright  orange-colored  contents.  Trichospora  has  filiform  orange-yellow  sori  similar  in 
structure  to  those  of  Gronartium  and  composed  of  more  or  less  spool-shaped  teleutospores 
and  sterile  cells.  The  membrane  of  the  teleutospores  is  colorless  and  thickened  at  the  ends ; 
the  contents  are  orange  red.  The  sterile  cells,  which  occur  among  the  teleutospores,  are 
very  narrow  and  long  and  contain  a  reddish  cell  content.  The  germination  of  the  teleu¬ 
tospores  is  very  different  from  that  of  Gronartium.  The  young  spores  are  unicellular,  but 
when  ripe  are  divided  by  three  delicate  septic  into  four  colls,  each  of  which  produced  in  ger¬ 
minating  a  unicellular  promycelium  with  a  single  sporidium.  One  species,  T.  tournefortioe ,  is 
described.  It  is  very  common  in  Equador  on  all  parts  of  two  species  of  Tournefortia.  Both 
spermogonia  and  teleutospores  are  produced.  The  spermogonia  are  unusually  large  and 
have  spermatia  with  red  cell  contents.  (AV.  T.  S.) 


975.  Magnus,  P.  Eine  Bemeikung  zu  Uromyces  exeavatus  (DC.)  Magn.  <^Hedwigia, 

Bd.  xxx,  Dresden,  Jnli  ti.  Aug.,  1891,  pp.  196-197. 

States  that  the  name  of  the  fungus  should  be  Uromyces  exeavatus  (DC.)  Magn.,  not  U.  exca- 
vatus  (DC.)  Berk.  It  is  different  from  U.  e xcaoata  (DC.)  of  Berkley  and  of  Cooke,  which  is 
really  U.  tuberculatus  Eckl.  (W.  T.  S.) 

976.  Newcombe,  F.-C.  Perennial  mycelium  of  the  fungus  of  blackberry  rust.  <Mour. 

My  col.,  vol.  vi,  Washington,  Jan.  6, 1891,  p.  106,  pi.  v,  vi. 

Describes  features  presented  by  blackberry  cane  'affected'  with  rust,  Cceoma  nitens. 
Concludes  mycelium  to  be  perennial  (see  No.  822).  (J.  F.  J.) 


977.  PlROTTA,  R. 

Gior.  Bot. 
578-581. 


Sulla  Puccinia  gladioli  Cast,  e  sulle  Puccinie  con  paradsi.  <(Nuovo 
Ital.  (Bull.  d.  Soc.),  vol.  xxm,  Firenze,  5  Ottobre,  1891,  pp. 


Records  Puccinia  gladioli  Cast,  on  Pomulca  ramiflora  Ten.,  a  new  host,  as  possessing 
parapliyses.  Refers  to  omission  of  the  species  from  Soli roeter  and  Winter,  and  imperfect 
description  of  geographical  distribution  by  Saccardo  &  Celotti,  giving  corrections  and  full 
synonomy.  Discusses  presence  of  parapliyses  in  Puccineae,  preferring  to  consider  them  as 
constituting  secondary  characters  only.  Adds  list  of  species  with  parapliyses  as  follows: 
P.  anemones-virginiance  Scliw.,  P.  gladioli  Cast.,  P.  virgaurece ,  P.  allii,  P.polygoni-amphibii 
Pers.,  P.  sonclii  Rab.,  P.  pruni-spinosce  I’ers.,  P.  rubigo-vera,  P.  cordce  Bagn.,  P.  gibberosa 
Lagerli.  (D.  G.  F.) 


(See  also  Nos.  692,  723,  736,  742,  764,  864,  873,  895,  923,  925,  979,  and  998.) 


VII. — USTILAGINE2E. 


978.  Ellis,  J.  B.,  &  Anderson,  F.  W.  A  new  Ustilago  from  Florida.  <(Jour.  Mycol., 

vol.  vi,  Washington,  Jan.  6,  1891,  pp.  116-117. 

Describe  new  species  on  Heteropogon  melanocarpa.  as  Ustilago  nealii.  (J.  F.  J.) 

979.  Pirotta  [R.].  [Due  funghi  non  comuni  in  Italia.]  <Nuovo  Gior.  Bot.  Ital. 

(Bull.  d.  Soc.),  vol.  xxm,  Firenze,  6  April,  1891,  p.  296. 

Notice  by  secretary  of  society  that  Pirotta  illustrated  briefly  before  the  Society  Ustilago 
panici-miliacei  on  millet,  and  Puccinia  grisea  on  Globularia  vulgaris  noting  them  as  rare  in 
Italy.  (D.  G.  F.) 
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980.  Pirotta,  R.  SuH’Urocystis  primulicola  Magnus  in  Italia.  <Nuovo  Gior.  Bot. 
Ital.  (Bull.  d.  Soc.),  yoL  xxiii,  Firenze,  1  Luglio,  1891,  p.  502. 

Calls  attention  to  error  in  Godfrin’s  article  in  Bull.  Soc.  Bofc.,  France,  t.  xxxvm,  1891,  p. 
C8,  in  which  the  author’s  paper  in  N.  Gior.  Bot.  Iftil.,  13,  1881,  p.  235,  is  given  as  authority 
for  presence  of  the  fungus  in  Italy,  when  in  fact  the  material  referred  to  in  the  paper  was 
sent  to  Pirotta  from  near  Gotha  by  DeBary.  Adds  that  the  fungus  has  been  recorded  by 
Cocconi  and  Morini  in  1886  from  near  Bologna,  and  published  in  Mem.  Acad.  Sc.  di  Bologna, 
ser.  iv,  t.  VI,  p.  373.  (D.  G.  F.) 

(Sec  also  Nos.  692,  698,  716,  723,  877,  923,  957,  and  964.) 

VIII. — ASCOMYCETES. 

a. — Gymnoasci. 

9§1.  Massalongo,  C.  Salla  scoperta  in  Italia  della  ^Taphrina  epiphylla  Sadebeck. 
<^Nuovo  Gior.  Bot.  Ital.  (Bull.  d.  Soc.),  vol.  xxm,  Firenze,  1  Luglio,  1891, 
pp.  325-327. 

Reports  the  discovery  of  the  species  in  the  province  of  Yerona  near  Bolca,  and  gives 
svnonomy  of  the  species,  referring  to  Sadebeck’s  work  on  irritant  action  of  parasite  on  host. 
(X>.  G.  F.) 

b . — Pe  r  isporxaccoc. 

(See  No.  764.) 


c. — Splicer  iacece. 

982.  [Anon.]  The  Chinese  insect-fungus  drug.  ^Insect  Life,  A'ol.  iv,  Washington, 

Dec.,  1891,  pp.  216-218,  fig.  2. 

Refers  to  Cordyceps  chinensis,  a  fungus  infesting  grubs  and  used  in  China  as  a  medicine. 
Quotes  account  given  by  A.  C.  Jones,  U.  S.  consul  at  Chinkiang,  China.  (J.  F.  J.) 

983.  Fairman,  C.  E.  Observations  on  the  development  of  some  fenestrate  sporidia.  <\Iour. 

Mycol.,  vol.  vi,  Washington,  May  14,  1890,  pp.  29-31. 

Describes  development  of  sporidia  in  Fenestella  amorpha,  Fatellaria  fchcstrata,  and  Ca- 
marosporium  subfenestratum.  (J.  F.  J.) 

984.  Halsted,  B.  D.  Ergot  and  ergotism.  <Cult.  and  Country  Gent.,  vol.  lvi,  Al¬ 

bany,  Oct.  29,  1891,  p.  871,  fig.  1. 

Gives  popular  exposition  of  the  life  history  of  Claviceps  pupurea  Tul..  with  methods  of 
prevention  of  ergotism  by  careful  cutting  of  suspected  grain  while  in  the  bloom.  (I).  G.  F.) 

985.  Massee,  George.  A  new  Cordyceps.  <  Ann.  of  Bot.,  vol.  v,  London,  Nov.,  1891, 

pp.  510-511,  fig.  5. 

Describes  C.  sherringii ,  n.  sp.,  parasitic  on  an  ant  from  Granada,  S.  America.  Discusses 
relation  of  species  to  others  in  same  genus  and  in  Oomyces ,  Epichloc,  and  Claviceps.  Men¬ 
tions  particularly  Cordyceps  robertsii  from  New  Zealand.  (J.  F.  J.) 

986.  Rehm.  Die  Discomyeeten-Gattung  Ahlesia  Fuckel  und  die  Pyrenomyceten-Gattung 

Thelocarpon  Nyl.  <IIedwigia,  Bd.  xxx,  Dresden,  Jan.  u.  Feb.,  1891,  pp.  1-12. 

Ahlesia  is  according  to  the  author  not  a  Discomyccie ,  as  Fuckel  thought,  butahypocreaccous 
Pyrcnomycete  closely  allied  to  CMlonectria  and  Aponectria  (which  in  his  estimation  should 
not  be  separated).  The  genus  Thelocarpon  ofNylander  placed  heretofore  in  pyrenocarpous 
lichens  is  really  the  same  as  Ahlesia.  and  being  an  older  name  must  be  adopted  and  placed 
in  Hypocreacem.  The  green  gonidia  found  often  in  the  base  of  the  perithecia  are  looked  upon 
as  algae,  either  living  in  symbiose  with  the  fungus  or  accidentally  present.  On  pages  4-12  is 
given  a  descriptive  monograph  of  the  16  known  species  of  Thelocarpon.  Ahlesia  lichenicola 
Fuckel  is  placed  in  the  genus  for  the  first  time  as  T.  ahlesii  Rehm.  ( YV .  T.  S.) 

98'?'.  StarbaCK,  Iv.  Bidrag  till  Kannedomen  om  Sveriges  ascomycetflora.  <Biliang  till 
Kgl.  Svenska  Vetenskaps  Akad.  Handlingar,  vol.  xvi,  Afdelning  3,  1891, 
Stockholm,  pp.  1-15,  pi.  1. 

The  following  are  described  and  figured  as  new:  Diaporthe  rehmiana  on  TJlmus  montana; 
Leptosphceria  lasiosphcerioidcs  on  Aconitumlycoctonum ;  Herpotrichia  mucilaginosa  on  Junip- 
erus  communis ;  Cryptoderis  oligotheca  oil  Thalictrum  alpinum ;  Sphoerulina  dryadis  on  Dry  as 
octopetala  ;  Starbackia  n.  gen. ;  S.  pseudotriblidioides  on  pine  wood.  (Th.  Holm.) 

(See  also  Nos.  736,  740,  753,  764,  and  769.) 

cl. — Discomycetes. 

988.  Boudier,  Em.  Description  de  trois  nouvelles  especes  de  Pezizes  de  France  de  la  sec¬ 
tion  des  Operculees.  <^Bull.  de  la  Soc.  Mycol.,  France,  vol.  vii,  Paris,  Dec.  31, 
1891,  pp.  214-217,  pi.  1  (xv). 

Describes  Disciotis  maturescens,  Galactinia  michclii,  and  Sepultaria  nicoeensis.  Addsnotes 
as  to  habitats,  etc.  (E.  A.  S.) 
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9S9.  Oudemans,  C.  A.  J.  A.  Phacidium  pusillum  Libert.  <[Hedwigia,  Bd.  xxx,  Dres¬ 
den,  Sept.  n.  Oct.,  1881,  pp.  248-250. 

The  author  found  specimens  and  investigated  them  in  the  fresh  condition  in  the  summer 
of  1891.  As  a  result  of  his  studies  he  amends  and  completes  Libert’s  description  and  corrects 
some  statements  of  Roumeguere  and  Saccardo  regarding  the  species.  (W.  T.  S.) 

(See  also  Nos.  950  and  986.) 

IX. — IMFERFECT  AND  UNCLASSIFIED  FORMS. 


a. — Hyphomycetes  and  Stilbece. 

990.  Atkinson,  Geo.  Some  Cercosporae  from  Alabama.  <\Jour.  Elisha  Mitchell  Scien. 

Soc.,  vol.  viii,  pt.  2,  Feb.  24,  1892  [separate  pp.  36]. 

Discusses  the  position  of  Cercospora  in  classification  and  mentions  the  forms  under  which 
it  is  known.  Gives  a  brief  sketch  of  life  history  of  genus  and  notes  paucity  of  knowledge 
in  relation  to  complete  life  history  of  many  species.  Gives  description  of  79  species,  with  a 
few  notes  on  synonomy  and  describes  the  following  as  new:  Cercospora  tephro&ice  on  Tephro- 
sia  hispidula;  C.  truncatella  on  Passijlora  incarnata;  C.  agrostidis  on  Agrostis  sp. ;  ?  C.  avicu- 
laris  VVint.,  var.  sagittati,  on  Polygonum  sagittatum,-  C.  anthelmintica  on  Chenopodium  am- 
brosioidesvav.  anthelminticum ;  C.jussiceceon  species  of  Jussicea;  C.fusimaculans  on  Panicum 
dichotomum;  C.  setarice  on  Setaria  glauca;  C.  asterata  on  Aster  sp.  ? ;  C.  richardioecola  on 
Rickardia  africana;  C.  alabamensis  on  Ipomoea  purpurea;  C.fiagellif era  on  Galactia  pilosa ; 
C.  papillosa  on  Verbena  cult. ;  C.  solanicola  on  Solarium  tuberosum C.  ludwigice  on  Ludwigia 
alternifolia;  C.  virginiance  on  Diodia  virginiana;  C.  crinospora  on  Rhyncospora  glomerata,- 
C.  atrornarginalis  on  Solarium  nigrum;  C.  tropceoli  on  Tropoeolum  cult.;  C.  tesselata  on 
Eleusine  cegyptica;  C.  seriata  on  Sporobolus  asper;  C.  althocina ,  var.  rnodiolce.  on  Modiola  mul- 
tifida;  C.  clitorim  on  Clitoria  mariana;  C.  diospyri ,  var .  ferruginosa C.  jatrophce  on  Jatropha 
stimulosa;  C.  maeroguttata  on  Chrysopsis  gramini folia;  C.  pinnulcecola  on  Cassia  nictilans; 
C.  erythrogena  on  Rhexia  mariana ,  etc, ;  C.  rigospora  on  Solarium  nigrum  ( ?),-  C.  catenospora 
on  Sambucus  canadensis ,  and  C.  erechtites  on  Erechtites  hieracifolia.  (J.  F.  J.) 

991.  MacMillan,  C.  Note  on  a  Minnesota  species  of  Isaria  and  an  attendant  Pachybasium. 

<Mour.  Mycol.,  vol.  vi,  Washington,  Sept.  10, 1890,  pp.  75-76. 

Describes  features  presented  by  Isaria  spliingum ,  parasitic  on  a  tussock  moth,  and  Pachy¬ 
basium  hamatum  (?),  which  appeared  in  a  gelatin  culture  tube.  Queries  if  the  latter  be  not 
a  form  of  the  Isaria.  (J.  F.  J.) 

f)92.  Masske,  George.  A  new  genus  of  Tubercularieae.  <(Ann.  of  Bot.,  vol.  v,  Lon¬ 
don,  Nov.,  1891,  p.  509,  fig.  1. 

Describes  Hobsonia ,  n.  gen.  Berk.,  in  herb.,  with  n.  sp.  H.  gigaspora  Berk,  in  herb.  [The 
figure  is  called  II.  macrospora .)  From  Venezuela.  (J.  F.  J.) 

(See  also,  Nos.  714,  716,  742.  747,  756,  764,  and  903.) 

b. — Sjphceropsidece  and  Melanconece. 

993.  Cuboni,  G.  Diagnose  di  una  nuova  specie  di  fungo  excipulacso.  <Niiovo  Gior. 

Bot.  Ital.  (Bull.  d.  Soc.),  vol.  xxm,  Firenze,  5  Ottobre,  1891,  p.  577. 

Describes  new  genus  and  new  species  on  decorticated  wood  of  Morus  alba ,  Phceodiscula 
celottii ,  in  honor  of  collector.  Thinks  genus  should  form  a  new  section  of  the  Phceosporeai. 
(D.  G.F.) 

994.  Ellis,  J.  B.,  and  Everhart,  B.  M.  Leptothyrium  periclymeni,  Desm.  <Mour. 

Mycol.,  vol.  vi,  Washington,  Jan.  6,  1891,  p.  116. 

Notes  occurrence  of  species  on  Lonicera  from  Ontario  and  proposes  to  call  it  Leptothyrium 
perilcymeni ,  var.  americanurn.  (J.  F.  J.) 

995.  Martelli  [U].  [Alcuni  funghi  che  attacano  le  olive.]  <Nuovo  Gior.  Bot.  Ital. 

(Bull.  d.  Soc.),  vol.  xxm,  Firenze,  April  6,  1891,  p.  324. 

Report  of  secretary  of  note  presented  to  the  society  in  regard  to  a  new  Phoma  on  olives 
likely  to  prove  disastrous,  which  he  proposes  to  call  P.  pallens ,  although  reserving  the  de¬ 
scription  for  a  future  meeting,  together  with  that  of  an  associated  form,  possibly  the  sper- 
mogonial  form  of  the  Phoma.  (D.  G.  F.) 

(See  also,  Nos.  716,  732,  744,  761,  and  779.) 

c. — Miscellaneous. 

996.  Mueller,  Dr.  J.  Critique  de  “l’Etude”  du  Docteur  Wainio.  <Rev.  Mycol.,  vol. 

xiv,  Toulouse,  Jan.  1,  1892,  pp.  33-40. 

An  article  written  at  the  request  of  the  editor  of  the  Revue  for  the  purpose  of  discussing 
the  system  of  classification  proposed  by  Dr.  Wainio  in  an  article  on  “The  natural  classifica¬ 
tion  and  morphology  of  the  Lichens  of  Brazil.”  The  author  takes  issue  with  Dr.  Wainio 
on  the  main  points  of  the  original  article.  He  rejects  the  theory  of  symbiosis,  the  definition 
of  a  lichen,  and  the  characters  used  as  a  basis  of  classification.  ’  (E.  A.  5.) 
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997.  Stanley-Brown,  J.  Bernardinite :  Is  it  a  mineral  or  a  fungus?  <^Am.  Jour.  Sci., 
3d  ser.,  vol.  xlii,  New  Haven,  July,  1891,  pp.  46-50. 

Gives  an  account  of  the  “mineral  resin”  described  by  Silliman  in  187!).  Gives  analysis 
and  general  description  of  a  specimen  stated  by  Ellis  to  be  Polyporus  officinalis  Er.  Found 
on  Pinus  strobus  in  various  localities  of  the  United  States.  (J.  F.  J.) 

(See  also,  Nos.  654,  716,  832,  942,  943,  and  944.) 

G. — MORPHOLOGY  AND  CLASSIFICATION  OF  BACTERIA. 


(See  Nos.  720,  745,  886,  and  933.) 

II. — MORPHOLOGY  AND  CLASSIFICATION  OF  MYXOMYCETES. 


(Sec  Nos.  695,  716,  and  855.) 

I.  — EXSICCAT2E. 

99$.  Pazscttke,  O.,  Rabenhorst-Winter.  Fungi  Europaei,  et  extraeuropsei.  Cent.  38. 
Cura  Dr.  0.  Pazschke.  <Hedwigia,  Bd.  xxx,  Dresden,  Juli  u.  August,  1891, 
pp.  197-200. 

Gives  a  list  of  the  species  in  the  38th  century  of  this  exsiccata  and  reprints  a  note  on  3704, 
TJrocystis  hypoxidis  Tliaxtcr,  from  Brazil,  and  the  descriptions  of  the  following  new  species: 
Puccinia  pith ecocteni  II  and  I  LI  on  leaves  of  Pithecoctenum  Brazil;  Uromyccs  dietelianus 
•  on  leaves  of  Bauhinia  {grandifloral)  Brazil ;  TJ redo  c.eltidis  on  leaves  of  Celtis,  Brazil;  Dicho- 
rnera  elceagni  Karst,  ou  dead  branches  of  Elceagnus  macrophylla ,  Finland.  (W.  T.  S.) 

999.  Rehm.  Ascomyceten  fasc.  xxi.  <TIedwigia,  Bd.  xxx,  Dresden,  1891,  Sept.  u. 
Oct.,  1891,  pp.  250-262. 

This  exsiccata  after  a  long  pause  necessitated  by  the  pressure  of  other  work  has  been  re¬ 
sumed  and  will  be  continued.  In  this  article  the  names  of  the  species  in  fasc.  xxi,  with 
synonomy  and  often  with  critical  notes,  are  reprinted  apparently  as  given  on  the  labels.  This 
fascicle  includes  Nos.  1001-1030  and  146b.,  682b.,  69b,  c.,  444b.,  8b.  The  following  new  species 
are  described:  Pezizella  dilutelloides  on  decayed  petioles  of  Robinia  pseudacacia  near  Berlin; 
Tryblidaria  subtropica  (Wint.)  (=  BUtrydium  subtropicum  Winter  Hedw.,  1885,  p.  263) ;  Cryp¬ 
todiscus  pusillus  (Lib.)  (=  Phacidium  pus  ilium  Libert  PI.  arden,  268) ;  PhyUachora  lagcrheim- 
iana  on  living  leaves  of  Ilex  scopulus  Panecillo,  near  Quito;  Strickeria  tingens  Wagelin.  in 
lift,  on  decorticated  wood  of  Fraxinus,  Switzerland;  Meliola  lagerheimii  Gaillard  on  living 
leaves  of  Ilex  scopulorum ,  Quito;  Sphcerotheca  gigantiascus  (Sorok.  et  Tliiim.)  Baumler 
(=  Erysiphe  gigantiascus  Sorok.  et  Thiim.  Mycotii.  in  Sched.)  on  Euphorbia  pal ustr is,  T ress- 
burg,  Hungary.  (W.  T.  S.) 

J.  — TECHNIQUE. 


lOOO.  Bourquelot,  Em.  Sur  un  artifice  facilitant  la  recherche  du  trbhalose  dans  les 
champignons.  <Bull.  Soc.  Mycol.,  France,  vol.  vii,  Paris,  Dec.  31,  1891,  pp. 
208-209. 

Gives  a  method  of  hastening  the  crystallization  of  trehalose  by  inserting  in  the  solution 
a  glass  plate  previously  rubbed  with  a  crystal  of  trehalose.  The  crystals  collect  about  the 
portion  of  the  glass  thus  prepared.  Later  they  can  be  detached,  and  by  scattering  them 
crystallization  will  be  provoked  everywhere  in  the  liquid.  A  footnote  gives  the  method  of 
first  disposing  of  the  mannite  in  the  same  solution.  (E.  A.  S.) 

1091.  Gaillard,  A.  Note  sur  un  procede  pour  l’observation  des  champignons  epiphytes. 
<^Bull.  Soc.  Mycol.,  France,  vol.  vii,  Paris,  Dec.  31,  pp.  232-234. 

Gives  a  method  of  observing  the  aerial  parts  of  fungi  by  means  of  running  over  them  a 
drop  of  collodion  in  solution  and  afterward  transferring  on  the  slide  to  glycerin  jelly.  By 
this  means  the  fungus  can  be  examined  in  its  natural  position.  (E.  A.  S.) 

1002.  Waite,  M.  B.  [Directions  for  collecting]  fungi.  <TT.  S.  Nat.  Museum,  Bull. 
No.  39,  Washington,  1891,  pp.  24-27. 

Gives  general  directions  for  making  collections  of  saprophytic  and  parasitic  fungi.  (J.  F.  J.) 
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TREATMENT  OF  PEAR  LEAF-BLIGHT  *  IN  THE  ORCHARD. 

By  M.  B.  Waite. 

[Plates  XXXII,  XXXIII.] 

The  experiments  here  described  were  carried  on  in  the  orchard  of 
the  Old  Dominion  Fruit  Company,  on  the  James  Eiver,  near  Scotland, 
Ya.  This  orchard  consists  almost  exclusively  of  standard  Bartlett 
pears  and  contained  originally  22,000  trees,  of  which  at  least  16,000  are 
still  standing.  The  trees  are  now  19  years  old  and  the  greater  part  of 
them  are  in  fairly  good  condition,  except  for  pear  leaf-blight,  which  for 
several  years  past  has  defoliated  the  trees  during  the  month  of  July. 
This  defoliation  in  midsummer  deprives  the  trees  of  the  use  of  their 
leaves  during  half  of  the  season,  and  no  doubt  seriously  interferes 
with  their  vigor.  The  cultivation  has  been  fairly  good.  The  trees 
were  headed  very  low,  and  the  lower  branches,  until  the  past  season, 
extended  nearly  to  the  ground,  but  during  the  past  winter  they  have 
been  trimmed  up.  Most  of  the  trees  do  not  make  a  very  strong  growth, 
nor  do  they  continue  to  grow  long  into  the  summer.  Only  occasionally 
does  the  general  growth  of  twigs  on  a  tree  exceed  1  foot,  and  often  it 
is  much  less.  The  fact  that  these  trees  have  been  regularly  defoliated 
with  leaf-blight  made  this  an  excellent  place  for  experiment,  particu¬ 
larly  because  of  the  availability  of  uniform  blocks  of  similar  trees. 

The  appearance  of  the  disease  in  question  year  after  year  to  about 
the  same  extent  makes  it  an  easy  one  to  experiment  upon.  In  1892  five 
sprayings  with  the  50-gallon  formula  of  Bordeaux  mixture  entirely 
prevented  the  leaf-blight.  The  dates  of  the  sprayings  were  April  28, 
May  15  and  30,  and  June  14  and  29.  At  the  time  of  the  first  treatment 
the  young  leaves  were  just  fairly  expanded.  The  object  of  the  spray¬ 
ings  was  simply  to  prevent  the  disease  on  about  160  trees  as  a  part  of 
another  experiment  of  an  entirely  different  character.  The  spraying 
was  thoroughly  done  and  the  treated  trees  held  their  leaves  to  the 
close  of  the  season  and  showed  scarcely  a  spot  of  leaf-blight,  while  the 
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rest  of  the  orchard  became  entirely  bare  by  the  1st  of  August.  It 
were  thought  at  the  time  that  five  treatments  were  probably  more  than 
were  necessary.  The  question  then  arose  as  to  how  few  sprayings 
would  be  necessary  to  prevent  the  disease.  It  was  deemed  best,  there¬ 
fore,  in  planning  this  experiment  to  take  the  standard  fungicide  and 
find  the  least  number  of  treatments  that  would  prevent  the  disease  and 
the  best  times  for  making  them.  On  account  of  the  beneficial  results 
from  spraying  the  experimental  trees  in  1892,  the  owners  decided  to 
spray  the  whole  orchard  in  1893.  In  doing  this  the  suggestions  of  the 
Department  were  followed  quite  closely  and  a  record  of  the  work  was 
kept,  so  that  it  furnishes  an  interesting  example  of  the  success  of  the 
treatment  and  its  cost  when  done  on  a  large  scale. 

The  work,  therefore,  may  properly  be  discussed  under  two  heads,  (1) 
an  experiment  to  determine  the  least  number  of  treatments  with  Bor¬ 
deaux  mixture  necessary  to  prevent  leaf-bliglit,  and  (2)  an  experiment 
to  ascertain  the  actual  cost  of  treating  a  large  orchard  with  Bordeaux 
mixture  four  times. 

TREATMENT  TO  PREVENT  LEAF-BLIGHT. 

The  plan  of  the  first  experiment  was  as  follows :  A  portion  of  the 
orchard  was  selected  which  was  uniform  and  where  there  were  few 
missing  trees.  Eight  plats  of  20  trees  each  (two  rows  of  10  trees  each) 
were  laid  off  side  by  side  and  numbered  1  to  8.  A  control  plat  of  the 
same  size  as  the  numbered  plats,  2  rows  wide  and  10  rows  long,  was 
left  at  the  beginning  of  the  series,  and  another  at  the  end.  Continuing 
from  the  second  control  plat,  8  duplicate  plats  were  laid  off  and  num¬ 
bered  l1  to  8l.  A  third  control  plat  followed  81. 

Plats  1  and  ll  were  treated  April  24,  1  treatment. 

Plats  2  and  2l  were  treated  May  1,  1  treatment. 

Plats  3  and  3l  were  treated  May  15,  1  treatment. 

Plats  4  and  41  were  treated  June  1,  1  treatment. 

Plats  5  and  51  were  treated  May  1  and  15,  2  treatments. 

Plats  6  and  G1  were  treated  May  l.and  15  and  June  1,  3  treatments. 

Plats  7  and  71  were  treated  May  1  and  15  and  June  1  and  15,  4  treatments. 

Plats  8  and  8l  were  treated  June  1  and  15,  2  treatments. 

It  was  desired  to  determine  the  most  critical  time  in  the  treatment 
of  the  disease  by  making  one  single  treatment  at  different  times  and 
observing  which  one  did  the  most  good.  The  Bordeaux  mixture  used 
was  the  50-gallon  formula,  0  pounds  of  copper  sulphate  in  50  gallons  of 
water,  with  enough  lime  to  neutralize  all  the  copper.  To  avoid  com¬ 
plications  only  the  single  strength  of  the  fungicide  was  tried,  and  the 
experiment  was  limited  to  ascertaining  the  dates  and  the  number  of 
treatments.  The  spraying  was  superintended  by  Mr.  W.  H.  Berryman, 
the  manager  of  the  orchard.  The  first  application  was  made  just,  after 
the  trees  had  come  apparently  into  full  foliage,  at  which  time  no  leaf- 
blight  had  yet  appeared.  The  four  treatments  of  plats  7  and  71  were 
given  so  as  to  be  sure  to  prevent  the  disease,  and  the  others  were 
simply  intermediates. 
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Results. — The  orchard  was  visited  and  careful  notes  taken  on  August 
2  and  again  on  October  12.  By  August  2  the  control  plats  had  lost  the 
greater  part  of  their  foliage.  Scarcely  one-fifth  remained  on  these  trees, 
and  this  was  rapidly  falling,  it  being  badly  affected  by  leaf-blight.  The 
contrast  between  unsprayed  and  the  sprayed  foliage  was  very  striking. 
All  the  sprayed  trees,  including  the  single  treatments,  looked  exceed¬ 
ingly  well  as  compared  with  the  controls,  except  the  trees  sprayed  April 
24.  These  showed  but  little  improvement  over  the  unsprayed  controls. 
The  other  plats,  which  had  been  sprayed  once,  while  appearing  to  retain 
full  foliage,  had  begun  to  shed  their  leaves.  There  were  fewer  spots  on  the 
leaves  of  the  trees  sprayed  May  15  than  on  those  sprayed  May  1,  and  still 
less  on  those  sprayed  June  1.  In  fact,  the  latter  appeared  at  that 
time  to  be  an  almost  perfectly  successful  treatment  and  the  plat  was 
scarcely  inferior  to  those  which  received  two  or  even  four  treatments. 
By  October  12  the  controls  and  also  the  plat  sprayed  early  were  com¬ 
pletely  defoliated.  All  the  trees  were  beginning  to  shed  normally  a 
little,  so  that  slight  differences  had  developed  which  were  not  apparent 
on  the  first  visit.  The  conclusions  from  a  study  of  these  results  areas 
follows : 

(1)  The  earliest  treatments  gave  the  poorest  results,  and  of  the  sin¬ 
gle  treatments  there  Avas  an  increase  in  effect  up  to  June  1.  Between 
May  15  and  June  1  there  was  but  slight  difference. 

(2)  Two  sprayings  (on  May  1  and  15  or  on  May  1  and  June  1)  left  so 
little  to  be  desired  that  they  may  be  considered  sufficient  treatment  for 
an  orchard.  The  improvement  from  the  additional  third  and  fourth 
treatments  was  very  slight  and  was  visible  only  at  the  close  of  the 
season. 

(3)  Pear  leaf-blight  on  orchard  trees  in  this  section  of  Virginia  does 
not  commence  its  work  early  in  the  season,  but  is  a  late-appearing 
fungus.  It  develops  on  the  foliage  after  the  leaves  are  quite  mature 
and  continues  to  multiply  after  August  1.  The  attacks  of  fungi  which 
caused  differences  to  appear  between  plats  2  to  8  came  mostly  after 
August  2,  long  after  the  spraying  was  done,  thus  indicating  that  it  was 
the  thoroughness  with  which  the  trees  were  covered  or  the  amount  of 
fungicide  on  them  that  was  important  rather  than  the  time  when  it  was 
applied. 

(4)  From  the  results  it  would  seem  that  the  first  spraying  should  be 
postponed  until  late  in  the  spring,  in  order  to  have  the  fungicide  fresh  on 
the  leaves  during  the  first  attacks  of'  the  disease,  but  should  be  made 
early  enough  to  get  ahead  of  the  fungus.  The  second  treatment  should 
be  made  just  ahead  of  the  principal  attack  of  the  fungus  and  late 
enough  so  as  to  last  well  through  the  season.  A  leaf  thoroughly 
sprayed  once  as  late  as  June  seemed  to  be  protected  for  the  rest  of  the 
season.  The  disadvantage  of  the  early  treatment  is  apparently  due  to 
the  long  exposure  of  the  fungicide  to  the  weather  before  the  critical 
time. 
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(5)  These  results  indicate  that  for  Virginia  the  first  treatment  should 
be  made  between  May  15  and  June  1  or  even  on  the  latter  date,  and  for 
regions  farther  north  at  correspondingly  later  dates $  or  to  state  the 
proposition  in  general  terms,  the  first  spraying  should  be  given  from 
four  to  six  weeks  after  the  trees  blossom,  and  the  second  treatment 
should  be  made  one  month  later. 

The  question  naturally  arises  whether  these  results  can  be  relied  upon 
without  repetition  during  a  series  of  years.  Of  course  one  would  feel 
much  safer  if  they  were  repeated  at  least  one  season.  Pear  leaf-blight, 
however,  is  well  known  to  be  a  very  regular  disease,  both  as  to  preva¬ 
lence  and  severity,  and  exceptionally  uniform  during  different  seasons. 
This  constant  character  of  the  disease  makes  the  conclusions  much 
safer  than  they  would  be  with  almost  any  other  fungous  disease. 

It  may  be  well  to  state  that  these  conclusions  do  not  apply  to  nursery 
stock  or  to  trees  which  for  auy  reason  make  a  new  growth  late  in  the 
season.  In  another  part  of  the  orchard  in  question  a  block  of  trees 
which  had  been  pruned  back  severely  to  renew  the  whole  top  was 
sprayed  four  times,  the  last  treatment  being  on  June  30.  These  trees 
made  3  to  5  feet  of  growth  and  at  the  close  of  the  season  the  last  0  or 
8  inches  of  the  more  vigorous  shoots,  which  had  doubtless  grown  after 
the  last  treatment,  were  either  defoliated  or  spotted  with  leaf-blight. 
From  this  it  is  evident  that  trees  putting  out  new  growth  require  addi¬ 
tional  sprayings  to  protect  the  new  leaves  as  they  appear. 

TREATMENT  OF  THE  ORCHARD  AS  A  WHOLE. 

The  orchard  as  a  whole  was  sprayed  with  the  same  strength  of  Bor¬ 
deaux  mixture  as  the  experimental  plats,  i.  e.,  the  50-gallon  formula. 
In  making  the  mixture  a  method  of  preparing  and  using  a  stock  solu¬ 
tion  of  copper  sulphate  was  devised,  which  saved  the  time  required  to 
weigh  out  and  dissolve  the  copper  salt  for  each  separate  quantity  of 
the  mixture.  At  the  suggestion  of  the  writer  the  plan  has  since  been 
tried  in  New  Jersey  and  New  York,  and  has  proved  to  be  a  great  sav¬ 
ing  of  time  where  a  large  amount  of  spraying  is  to  be  done.  A  barrel 
holding  50  gallons  should  be  selected  and  100  pounds  of  copper  sul¬ 
phate  (large  crystals  can  be  used)  suspended  in  a  basket  or  a  piece  of 
coarse  sacking  in  the  upper  part  of  it.  The  barrel  is  then  filled  with 
water.  In  the  course  of  a  day  or  two  all  the  copper  will  be  dissolved. 
The  basket  is  then  removed  and  more  water  is  added  until  the  barrel 
is  again  full.  This  second  addition  of  water  is  necessary  to  fill  the 
space  which  was  occupied  by  the  copper  before  it  was  dissolved.  Each 
gallon  ot  this  solution  will  contain  U  pounds  of  the  copper  salt.  If  the 
copper  salt  is  placed  in  the  bottom  of  the  barrel,  it  will  be  dissolved 
only  with  difficulty.  It  should  be  noted  that  considerably  less  than  50 
gallons  of  water  is  added,  owing  to  the  fact  that  the  copper  occupies 
some  ot  the  space,  but  that  the  final  solution  of  copper  sulphate  and 
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water  makes  the  50  gallons.  If  a  greater  or  less  amount  of  stock  solu¬ 
tion  is  to  be  made  up,  the  vessel  must  first  be  measured  and  a  mark 
made  to  indicate  the  required  amount,  and  then  the  solution  made  up 
to  this  mark.  For  example,  if  40  pounds  of  copper  is  desired  in  stock 
solution,  do  not  add  20  gallons  of  water  to  it,  because  the  resulting- 
solution  would  then  contain  more  than  20  gallons,  but  instead  make  a 
20-gallon  measure  on  some  convenient  vessel  and  make  the  solution  up 
to  the  20 -gallon  mark. 

The  lime  may  also  be  kept  ready  mixed  for  use.  It  should  be  slaked 
and  run  off  as  a  paste,  and  should  then  be  stored  in  barrels  buried  in 
the  ground.  A  tight  barrel  should  be  placed  beside  the  copper  sulphate 
barrel  and  filled  about  one-fourth  full  of  the  lime  paste,  and  then  water 
should  be  added  until  the  barrel  is  nearly  full. 

In  making  up  the  Bordeaux  mixture  it  is  only  necessary  to  draw  off 
the  required  amount  of  copper  solution  and  pour  it  into  the  tank  while 
it  is  being  filled  with  water.  When  the  tank  is  nearly  full  add  several 
pailfuls  of  the  milk  of  lime,  obtained  by  stirring  the  lime  paste  and 
water  together,  allowing  it  to  settle  a  few  seconds  and  then  dipping  it  off. 
By  using  the  yellow  prussiate  of  potash  test*  it  is  easy  to  determine 
when  sufficient  lime  has  been  added.  The  operator  soon  learns  the  cor¬ 
rect  color  of  the  mixture,  and  this  serves  as  a  guide  as  to  when  to  make 
the  test.  All  the  material  which  goes  into  the  tank  should  be  strained 
through  a  sieve.  In  the  case  in  question  a  sieve  was  made  by  tacking 
a  square  foot  of  rather  heavy  brass  wire  netting,  with  meshes  20  to  the 
inch,  over  the  end  of  a  funnel-shaped  box. 

The  spraying  outfit  used  was  a  150-gallon  hogshead,  mounted  on  a 
wagon.  In  it  was  placed  a  Ho.  2  Nixon  pump,  supplied  with  two  hose, 
each  24  feet  long,  and  a  G-foot  brass  tube,  with  stopcock  and  Yermorel 
nozzle.  One  man  drove  and  pumped  while  two  men  directed  the  spray. 
As  they  passed  between  the  rows  each  man  sprayed  one  side  of  a  row. 
The  brass  tubes  enabled  them  to  cover  the  trees  thoroughly  from  the 
ground,  except  the  tops  of  a  few  of  the  tallest.  The  nozzles  gave  a 
fine,  misty  spray.  The  endeavor  was  to  touch  every  part  of  the  tree 
with  the  spray,  but  only  for  an  instant.  It  was  generally  necessary  to 
stop  the  team  a  few  seconds  at  a  few  of  the  trees,  but  the  greater  part 
of  the  work  was  done  while  the  team  was  moving  slowly  along.  If  the 
trees  had  been  small  they  could  have  been  covered  without  stopping. 
Two  outfits  as  described  above  were  used  in  the  work,  and  it  took  twelve 
days  to  go  over  the  entire  orchard  once.  It  was  sprayed  four  times,  the 
cost  of  the  whole  workf  being  about  as  follows: 

*This  test  is  simply  the  addition  of  a  few  drops  of  a  solution  of  ferrocyanide  of 
potassium.  This  solution  is  made  by  dissolving  one-half  ounce  of  the  substance  in 
2  or  3  ounces  of  water,  and  if  on  the  addition  of  a  few  drops  to  the  Bordeaux  mix¬ 
ture  a  brownish  color  appears,  more  lime  should  be  added. 

t  The  entire  expense  of  the  work  herein  described  was  borne  by  the  Old  Dominion 
Fruit  Company. 
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1  white  man,  at  $1.25  per  day,  48  days .  $60 

5  colored  men,  at  75  cents  per  day,  48  days .  180 

2  teams,  with  wagons,  at  $2  each  per  day,  48  days .  192 


Total  labor .  $432 

Chemicals .  70 

Wear  and  tear  on  sprayers .  20 


Grand  total .  $522 


It  will  be  seen  from  the  foregoing  that  the  cost  of  treating  one  tree 
four  times  (estimating  16,000  trees)  was  3  cents  and  2  mills,  the  cost  of 
treating  one  tree  once  was  8  mills,  and  the  cost  of  treating  one  acre 
(estimating  203  acres)  was  $2.56. 

It  is  undoubtedly  true  that  the  four  treatments  were  more  than  were 
necessary,  and  that  two  sprayings  well  done  would  be  all  that  could  be 
desired,  as  shown  by  the  experimental  plats.  In  other  words,  had  the 
facts  brought  out  by  the  experiment  been  known  at  the  beginning,  the 
cost  of  spraying  the  orchard  could  have  been  reduced  one-half. 

It  is  important  to  notice  that  the  principal  cost  was  the  labor  in  apply¬ 
ing  the  mixture,  the  men  and  teams  costing  more  than  four-fifths  of  the 
total  amount.  The  cost  of  the  fungicide  and  apparatus  was  a  relatively 
small  matter.  This  suggests  that  future  experiments  should  be  directed 
toward  improving  the  means  of  distributing  the  fungicide,  and  thereby 
reducing  the  amount  of  labor  required. 


DESCRIPTION  OF  PLATES. 

Plate  xxxii. — Bartlett  pear  tree  sprayed  with  Bordeaux  mixture. 

Plate  xxxiii. — Bartlett  pear  tree  untreated  and  defoliated  by  leaf-blight. 


EXPERIMENTS  WITH  FUNGICIDES  TO  PREVENT  LEAF-BLIGHT 

OF  NURSERY  STOCK. 

By  D.  G.  Fairchild. 

The  following  paper  gives  details  of  experiments  carried  on  at  Geneva, 
N.  Y.,  to  prevent  leaf-blight  of  pear  and  other  seedlings.  An  abstract 
of  the  work  has  already  been  published,*  but  in  this  paper  there  will 
be  given  in  detail  the  various  formulae  used,  with  notes  upon  chemical 
reactions  and  upon  the  effects  of  the  different  substances  employed. 

EXPERIMENTS  WITH  PEAR  SEEDLINGS. 

The  experiment  with  pear  seedlings  was  carried  on  in  cooperation 
with  Prof.  S.  A.  Beach,  botanist  of  the  New  York  State  Experiment  Sta¬ 
tion.  1  wish  here  to  express  my  thanks  to  him  for  his  careful  attention 
to  the  planting  and  cultivation  of  the  seedlings,  for  his  assistance  in 
their  treatment,  and  for  his  valuable  aid  in  taking  notes  upon  the 
results. 


*  Report  of  Sec.  of  Agr.  for  1892,  pp.  224-229. 
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The  experimental  block  was  situated  only  a  few  feet  south  of  the  main 
nursery  experiment  described  in  a  previous  paper.*  All  rows  ran  north 
and  south,  at  right  angles  to  the  rows  of  the  main  experiment.  Each 
row  was  20  feet  long  and  at  first  consisted  of  about  250  small  seedlings, 
but  these  were  thinned  out  until  only  from  130  to  150  remained. 

The  seed  for  the  experiment  was  received,  through  the  kindness  of 
Mr.  S.  D.  Willard,  from  Vilmorin,  Andrieux  &  Co.,  of  Paris,  in  Febru¬ 
ary,  1891.  It  was  imported  mixed  with  moist  sand  and  kept  in  the 
ice  house  until  April  20,  1892,  when  it  was  sown  in  shallow  furrows,  4 
inches  wide  by  2  inches  deep,  and  covered  with  earth.  Over  the  earth 
a  thin  layer  of  muck  was  spread. 

The  fall  previous  the  ground  had  been  sown  to  rye,  which  was  plowed 
under  in  the  spring,  before  planting  the  seeds.  The  land  had  been 
occupied  by  potatoes  the  year  before,  but  no  fertilizers  had  been  applied 
to  it.  Hence  the  soil  was  not  in  the  highest  state  of  fertility,  and  it  is 
not  surprising  that  in  a  part  of  the  field  only  a  feeble  growth  was  made 
by  the  seedlings.  The  usual  methods  of  cultivation  were  employed. 

The  arrangement  of  the  rows  was  somewhat  irregular,  but  this  was 
brought  about  in  the  attempt  to  separate  all  rows  receiving  like  prep¬ 
arations  by  as  much  ground  as  possible.  This  method  of  treating 
duplicate  rows  has  many  advantages,  and  in  fact  should  be  considered 
as  essential  to  the  settlement  of  problems  like  the  one  here  involved. 

A  spraying  apparatus  of  my  own  contrivance  was  employed,  consist¬ 
ing  of  a  small  Johnson  hand  force-pump  fastened  into  a  papier  mache 
pail  by  means  of  a  thumbscrew.  When  many  mixtures  are  to  be  em¬ 
ployed  this  apparatus  has  several  advantages  over  the  knapsack  pump, 
the  principal  one  being  the  ease  with  which  it  can  be  cleaned.  With 
several  feet  of  hose,  rows  of  considerable  length  can  be  very  effectually 
sprayed.  The  Vermorel  nozzle  with  a  lance  was  employed. 

In  spraying  care  was  taken  that  every  leaf  should  be  touched.  The 
periods  elapsing  between  the  treatments  were  not  long  enough,  it  is 
believed,  to  allow  the  best  mixtures  to  be  washed  off.  In  one  or  two 
cases  it  was  found  that  the  untreated  adjacent  rows  had  received 
occasional  sprayings  and  it  may  be  possible  that  an  imperceptible  mist 
was  blown  upon  the  control  rows  oftener  than  was  observable,  these 
being  only  3  feet  apart.  It  is  believed,  however,  that  this  treatment 
of  controls  was  so  slight  as  not  to  vitiate  the  results  in  any  way.  The 
use  of  screens,  made  of  light  cloth  or  paper,  to  puotect  the  control 
rows  during  treatment,  would  obviate  any  such  difficulty. 

The  writer  wishes  to  express  his  thanks  to  Messrs.  W.  T.  Swingle 
and  P.  H.  Dorsett,  who  assisted  him  very  materially  by  suggestions 
and  advice  in  the  x>reparation  of  the  fungicides.  The  preparations  de¬ 
scribed  below  were,  so  far  as  my  knowledge  goes,  first  prepared  by  the 
parties  above  named.  Those  not  mentioned  were  of  my  own  invention  or 


*  Jour,  of  Mycol.,  vol.  vii,  pp.  240-264. 
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had  been  previously  employed  by  others.  Nos.  2,  18,  19,  20,  21,  and  22 
were  first  prepared  by  Mr.  Galloway  and  Mr.  Swingle  in  experiments 
with  wheat  rust  at  Garrett  Park,  Md. 

As  it  seemed  advisable  to  adopt  some  arbitrary  standard  with  which 
a  comparison  of  the  different  substances  could  be  made,  it  was  decided 
to  take  as  a  standard  the  proportion  of  one  part  by  weight  of  the  metal 
forming  the  base  of  the  salt  to  1,000  parts  of  water.  In  the  copper 
preparations  it  is  1:1,000;  in  the  iron  and  zinc  compounds.  2:1,000.  It 
must  not  be  supposed,  however,  that  these  are  in  all  cases  chemically 
accurate,  since  the  substances  used  were  not  chemically  pure  and  the 
water  was  not  distilled.  The  same  conditions  prevailing,  however,  in 
each  preparation  it  is  thought  that  the  comparative  strengths  are  the 
same.  One  gallon  of  water  was  calculated  to  weigh  3,783  grams,  and 
3.78  grams  of  copper  or  7.56  grams  of  zinc  or  iron,  generally  in  the  form 
of  a  sulphate,  were  used  in  the  preparation  of  the  mixtures.  The  pro¬ 
portion  of  the  atomic  to  molecular  weight  gave  the  required  weight  of 
the  salt  to  be  used.  In  the  preparation  of  the  fungicides  another  point 
was  kept  constantly  in  view,  viz,  that  no  substance  not  in  the  finest 
possible  state  of  division  should  be  sprayed  upon  the  seedlings.  In 
order  to  secure  the  chemicals  in  this  condition  it  was  necessary  to  pre¬ 
pare  precipitates  and  apply  them  before  they  became  dry. 

It  has  been  found  that  dry,  insoluble  copper  compounds,  like  cupric 
carbonate,  when  mixed  with  water  do  not  split  up  into  their  smallest 
components,  and  hence  do  not  adhere  to  the  foliage  as  tenaciously  as 
freshly  prepared  precipitates  of  the  same  substances.  As  will  be 
inferred  from  the  above,  the  preparation  of  each  chemical  necessitated 
the  use  of  two  or  more  ingredients,  one  the  salt  of  the  metal  and  the 
other  an  alkaline  salt.  With  four  exceptions  the  substances  were  all 
insoluble  compounds,  and  by  numerous  titrations  the  optimum  propor¬ 
tion  of  the  salt  containing  the  metal  to  that  containing  the  alkali  was 
established.  By  optimum  is  here  meant  that  proportion  which  gave 
the  lightest  and  most  flocculent  precipitate.  Of  two  precipitates  of 
the  same  salt,  other  things  being  equal,  that  one  which  remains 
longest  suspended  in  the  water  is,  according  to  the  writer’s  idea,  best 
suited  for  a  fungicide.  A  rapidly  settling  fungicide  is  to  be  avoided  if 
possible. 

A  test  with  potassium  ferrocyanide  was  made  to  ascertain  if  any 
cupric  sulphate  remained  in  solution.  As  explained  subsequently,  there 
was  present  in  all  the  mixtures  a  soluble  salt,  resulting  from  the  com¬ 
bination  of  the  alkali  with  the  acid  of  the  metal  salt.  This  is  indi¬ 
cated  by  the  notes  given  after  the  name  of  the  fungicide. 

The  plan  of  the  experiment  was  made  as  simple  as  possible.  Twenty- 
five  substances  mixed  in  water  were  applied  to  50  rows  of  seedlings, 
that  is,  each  substance  was  applied  to  2  rows.  These  rows  did  not 
stand  side  by  side,  but  were  separated  by  at  least  60  feet.  On  each 
side  of  every  treated  row  stood  an  untreated  one  to  serve  for  compari- 
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son.  Thus  102  rows  were  planted,  51  standing  south  of  a  5-foot  alley, 
and  51  north.  Every  other  row  in  the  south  block  was  treated,  begin¬ 
ning  with  the  second  row.  Each  treatment  made  on  the  south  block 
was  duplicated  upon  the  north  block,  rows  treated  with  the  same  sub¬ 
stances  being  placed  as  far  apart  as  possible,  in  no  case  nearer  than 
00  feet.  All  rows  were  planted  with  seed  from  the  same  lot  and  as 
nearly  as  possible  in  the  same  manner.  They  were  given  precisely  the 
same  normal  nursery  treatment,  being  thinned  out,  hoed,  and  cultivated 
as  nearly  as  possible  on  the  same  days.  The  seMs  germinated  normally 
and  produced  u  stands”  of  uniform  vigor,  and  not  until  the  influence 
of  the  soil  began  to  make  itself  felt  was  there  the  slightest  difference 
noticeable  between  any  of  the  rows.  The  unevenness  of  the  soil, 
however,  soon  disturbed  this  uniformity  and  proved  a  more  potent  fac¬ 
tor  than  the  disease,  but  owing  to  the  arrangement  of  the  rows  in 
duplicate  it  in  no  way  disturbed  the  experiment. 

The  twenty-five  chemicals  which  it  was  designed  to  test  were  all  care¬ 
fully  weighed  out,  and  concentrated  solutions  were  prepared  during  the 
winter  of  1891-92  in  the  Department  and  shipped  to  Geneva  ready  to 
be  diluted  and  applied  to  the  seedlings  with  a  sprayer. 

The  test  of  the  preparations  must  be  considered  as  wholly  prelimi¬ 
nary  and  designed  to  form  a  basis  for  further  investigations.  Hence 
the  fact  that  a  large  number  of  the  substances  failed  to  prevent  the 
disease  by  no  means  signifies  that  they  may  not  yet  prove  to  be  true 
fungicides  when  of  a  suitable  strength.  According  to  the  writer’s 
notion,  there  is  one  requisite  for,  and  two  main  limitations  to,  the  prep¬ 
aration  of  a  valuable  fungicide.  The  requisite  is  that  the  prepa ra¬ 
tion  be  a  true  fungicide  and  prevent  infection  from  the  disease.  The 
limitations  are,  (1)  that  the  expense  of  the  material  and  its  application, 
including  the  element  of  danger,  shall  not  be  greater  than  the  benefit 
will  warrant;  and  (2)  that  the  effect  upon  the  plant  to  be  protected 
shall  not  be  injurious.  Any  substance  which  fulfils  the  above  require¬ 
ments  and  does  not  overstep  the  limitations  will  prove  a  valuable  fungi¬ 
cide. 

Before  it  is  possible  to  thoroughly  test  preparations  with  regard  to 
the  limitations  above  mentioned,  it  is  necessary  to  gain  some  idea  as 
to  what  mixtures  are  likely  to  be  available  for  use  and  to  eliminate 
those  which  from  a  combination  of  injurious  and  nonfungicidal  prop¬ 
erties  are  manifestly  unworthy  of  further  trials.  In  the  summary  the 
various  mixtures  have  been  grouped  into  three  classes,  clearly  showing 
which  are  likely  to  be  valuable. 

In  designating  the  different  mixtures  the  exact  chemical  name  of 
the  supposed  active  salt  has  been  used  wherever  the  composition  of 
such  is  known,  otherwise  the  less  specific  title  has  been  given. 

The  following  is  a  list  of  the  substances  used,  with  the  formulae  for 
their  preparation  and  a  statement  of  their  effect  upon  the  seedlings. 
The  term  u  mixture”  is  here  used  in  its  broadest  sense,  to  include  the 
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whole  product  of  the  chemical  reaction  which  takes  place  when  two 
or  more  salts  in  solution  are  added  together.  In  the  majority  of  cases 
the  mixture  was  a  solution  of  sodium  or  potassium  sulphate,  with  an 
insoluble  metallic  salt,  either  copper,  zinc,  or  iron.  The  remarks  upon 
the  effect  of  the  different  preparations  are  designed  as  an  aid  to  those 
who  may  wish  to  make  further  trials  with  them. 

In  order  to  get  more  definite  ideas  as  to  the  preventive  effects  of  the 
various  preparations,  six  grades  were  established.  These  were  arbi¬ 
trarily  chosen  as  follows:  Grade  1,  in  which  were  placed  all  rows  in 
which  the  injury  to  the  foliage  amounted  to  from  1  to  15  per  cent;  grade 
2,  from  16  to  30  per  cent;  grade  3,  from  31  to  50  per  cent;  grade  4, 
from  51  to  70  per  cent;  grade  5,  from  71  to  85  per  cent;  grade  6,  from 
86  to  100  per  cent.  The  grade  in  which  each  row  was  placed  was 
decided  on  after  a  careful  examination  and  comparison  by  Prof.  Beach 
and  myself.  It  is  believed  that  the  comparative  injury  done  by  the 
disease  upon  the  different  rows  is  for  all  practical  purposes  shown  as 
faithfully  in  this  way  as  it  could  have  been  if  every  seedling  had  been 
counted  and  its  condition  tabulated.  The  grading  was  done  twice, 
once  on  September  2  and  again  on  October  13. 

Under  the  description  of  each  preparation  there  is  given  a  compari¬ 
son  of  each  treated  row  with  the  two  adjacent  untreated  ones.  In  order 
to  make  a  fair  comparison  the  average  of  the  two  untreated  rows  was 
taken,  and  with  this  the  treated  row  was  compared. 

Mixtures  and  solutions  tested. — In  the  twenty-five  mixtures  described 
below,  where  not  otherwise  stated  the  ingredients  were  each  dissolved 
separately  in  1  quart  of  water  and  thoroughly  mixed  together.  The 
mixture  was  then  made  up  to  1  gallon,  and  1  quart  of  this  was  applied 
to  each  row  of  130-150  seedlings  on  each  of  the  following  dates:  (1) 
June  3-5,  (2)  June  14  and  15,  (3)  July  6,  (4)  July  20,  (5)  August  1,  (6) 
August  15. 


NO.  1. — BASIC  CUPRIC  ACETATE  MIXTURE. 

(Rows  1  and  l1.) 

11.90  grams  of  copper  acetate  (basic  refined  powder). 

Wet  up  to  a  thick  paste  and  allowed  to  stand  24  hours  or  more  before  mixing  in  1 
gallon  of  water. 

Chemical  notes.—  This  refined  powder  is  evidently  a  tribasic  acetate,  and,  according 
to  Watts'  Dictionary  of  Chemistry,  new  edition,  vol.  i,  p.  10,  has  the  formula  2CuO, 
Cu  A'22aq.  =  3CuO,  Ac20,  Ac202aq.=:2(H0,  CuA')Cu(OII)2.  The  basic  acetate  has 
been  used  previously  (see  Div.  of  Veg.  Path.  Bull.  No.  3,  pp.  11  and  65.  Also 
Beucker,  Georges.  <Prog.  Agr.  et  Vit.,  Dec.  7,  1890,  pp.  510-516.) 

Remarks. — This  mixture  is  easier  to  prepare,  covers  the  foliage  as  well,  and 
adheres  as  well  as  aminoniacal  solution.  It  proved  more  effective  in  retarding  the 
progress  of  the  disease  and  was  not  injurious.  The  treated  rows  were  £and  2  grades 
better  than  adjacent  untreated  rows  on  September  2,  and  and  1  on  October  13. 
(The  number  first  mentioned,  denoting  superiority,  refers  to  the  original  row  (1); 
the  second  to  the  duplicate  row  (l1).) 
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No.  2. — COPPER  BORATE  MIXTURE. 

(Rows  2  and  2l.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

16.39  grams  sodium  borate  (borax)  (Na2B407,  10H2O). 

1  gallon  of  water. 

Chemical  notes.— The  borate  has  probably  the  formula  (Cu2H)B03  +  h  aq.,  which 
on  being  decomposed  by  the  water  becomes  CuB02.  3CuHO  -f-  £  aq.  (see  Watts’ 
Dictionary  of  Chemistry,  old  ed.,  1863,  p.  643).  The  substance  was  used  as  a  dried 
precipitate  by  Lodeman,*  but  it  was  first  proposed  in  its  present  form  by  W.  T. 
Swinglo  and  used  for  rust  of  wheat. t  The  reaction  would  be  represented  by  the 
following  formula :  CuS04,  5H20  -f-  Na2B4O7,10  H20  =  CuB40?  -f-  Na2S04  4-  15H20.  It 
is  therefore  sprayed  upon  the  plant  in  the  form  of  a  copper  borate  and  a  sodium 
sulphate. 

Remarks. — This  mixture  is  more  difficult  to  prepare  and  does  not  cover  the  foliage 
as  well,  but  adheres  better  than  ammoniacal  solution.  It  proved  more  effective  in 
retarding  the  disease  and  was  not  injurious.  The  treated  rows  were  1  and  2  grades 
better  than  adjacent  untreated  rows  on  September  2,  and  and  1  on  October  13.  It  is 
one  of  the  most  promising  mixtures  as  regards  efficacy,  and  might  be  tried  stronger. 

NO.  3. — COPPER  BASIC  CARBONATE  MIXTURE. 

(Rows  3  and  31.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

14.90  grams  sodium  carbonate  (Na2C03  -f-  10H2O). 

1  gallon  of  water. 

Chemical  notes. — This  precipitate  when  first  formed  probably  has  the  following 
formula:  CuC03,  Cu02H2,  H20,  but  it  rapidly  becomes  CuC03,  Cu02H2  (see  Watts’ 
Dictionary  1888,  p.  698).  It  is  the  mixture  previously  known  as  the  “Masson” 
mixture  and  is  identical  with  the  first  compound  formed  in  the  preparation  of  modi¬ 
fied  eau  celeste.  The  reaction  is  expressed  as  follows:  CuS04,  5H20  +  Na2C03, 
10H2O  =  CuCO;!  -f-  Na2S04  -f-  15H20.  The  preparation,  therefore,  reaches  the  plant 
in  the  form  of  a  copper  carbonate  and  a  sodium  sulphate  combined. 

Remarks. — This  mixture  is  more  difficult  to  prepare  than  the  ammoniacal  solution, 
but  it  covers  the  foliage  and  adheres  about  as  well.  It  proved  more  effective  in 
retarding  the  progress  of  the  disease  and  was  not  injurious.  The  treated  rows  were 
1  and  2  grades  better  than  adjacent  untreated  rows  on  September  2,  and  3  and  2  on 
October  13.  It  is  one  of  the  most  promising  of  the  new  fungicides  as  regards  efficacy 
and  should  be  tried  stronger. 

No.  4. — AMMONIACAL  COPPER  CARBONATE  SOLUTION. 

(Rows  4  and  41.) 

7.03  grams  cupric  basic  carbonate  (copper  carbonate)  (2  CuO,  C02(0H)2). 

50  c.  c.  of  water. 

150  c.  c.  of  aqua  ammonia,  26  per  cent  (stronger  water  of  ammonia)  (NH4HO.) 

1  gallon  of  water. 

The  carbonate  is  wet  up  in  the  small  quantity  of  water  to  a  thin  paste,  and  after 
a  few  minutes  the  ammonia  is  added  and  the  solution  thus  formed  made  up  to  1 
gallon. 

Chemical  notes—  The  reactions  for  this  fungicide,  which  is  the  ammoniacal  solution 
as  ordinarily  used,  with  the  addition  of  more  ammonia  than  common,  have  been  pub¬ 
lished  by  F.  D.  Chester  in  the  Journal  of  Mycology,  vol.  vi,  p.  23.  A  large  quantity 
of  ammonia  was  found  necessary  to  a  complete  solution  of  the  carbonate,  but  it  was 
highly  injurious. 

*  Lodeman,  E.  G.  N.  Y.  Cornell  Agr.  Exp.  Sta.,  Bull.  No.  35,  pp.  327,  331. 
t  Jour,  of  My  col.,  vol.  vu,  No.  3,  May,  1893,  p.201. 
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Remarks. — This  solution  was  taken  as  the  standard  with  which  the  others  are 
compared,  although  it  injured  the  leaves  and  necessitated  a  dilution  to  2  gallons. 
The  excess  of  ammonia  necessary  to  dissolve  the  carbonate  was  probably  the  cause 
of  the  injury.  The  grading  was  not  upon  the  injury,  but  only  as  regards  the  dis¬ 
ease.  The  manner  in  which  this  solution  spreads  and  adheres  is  well  known  and 
forms  a  basis  for  comparison.  The  treated  rows  were  graded  -  1  and  1,  or  no  better 
than  adjacent  untreated  rows,  on  September  2  and  5,  and  1  better  on  October  13. 

No.  5. — CUPRIC  FERROCYANIDE  MIXTURE. 

(Rows  5  and  51.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

22.35  grams  potassium  ferrocyanide  (yellow  prussiate  of  potash)  K4FeCy6, 

3H20. 

1  gallon  of  water. 

Chemical  notes. — A  well-defined  chemical  compound,  with  the  formula  Cu2Fe2Cyfi, 
with  possibly  CuK  ferrocyanide  present  (see  Watts’  Dictionary,  /.  c.,  1889,  p.  325). 
Thereactions,  however,  were  not  obtainable.  It  is  used  ordinarily  as  a  delicate  test 
for  the  presence  of  Cu  in  solution.  According  to  observations  of  Miss  E.  A.  South- 
worth,  spores  of  Cladosporium  fulvum  grew  luxuriantly  in  drops  of  water  contain¬ 
ing  this  precipitate.  The  normal  reaction  would  be  as  follows:  CuS04,5H20 -f- 
K4FeCy6,  3H20=CuFeCy6+K4S04-f  8 IDO.  This  would  indicate  that  the  substance 
sprayed  upon  the  plants  was  a  combination  of  copper  ferrocyanide  and  potassium 
sulphate. 

Remarks. — This  fungicide  is  more  difficult  to  prepare  than  ammonical  solution, 
but  covers  the  foliage  as  well  and  adheres  about  as  well.  It  proved  scarcely  more 
effective,  but  did  not  injure  the  foliage.  The  treated  rows  were  1  and  0  grades  better 
than  the  adjacent  untreated  rows  on  September  2,  and  14  and  0  on  October  13.  Fur¬ 
ther  tests  are  necessary  with  a  stronger  mixture  to  settle  the  fungicidal  value  of  this 
preparation 

No.  6.— CUPRIC  HYDRATE,  BLACK,  MIXTURE. 

(Rows  6  and  6l.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

14.90  grams  potassium  hydrate  (KHO)  (caustic  potash). 

1  gallon  of  water. 

The  cupric  sulphate  and  the  potassium  hydrate  in  concentrated  solutions  were 
mixed  and  allowed  to  stand  until  the  mixture  became  black.  Theu  the  whole  was 
made  up  to  1  gallon. 

Chemical  notes. — According  to  Prescott  and  Johnson  (Qualitative  Chemical  Anal¬ 
ysis,  4th  ed.,  1891,  pp.  86-87),  the  combination  formed  when  CuS04  and  KHO  are 
allowed  to  stand  in  contact  is  represented  by  the  formula  Cu30.2(0H).2  if  the  solu¬ 
tions  are  both  concentrated  and  the  KHO  is  added  to  saturation.  The  normal  reac¬ 
tion  of  the  two  substances  as  given  above  will  be  CuS045H20-{-2KH0  =  Cu 
(H0)2-f-K2S04-f-5H20.  In  the  substance  sprayed  upon  the  plant  there  is,  therefore, 
a  combination  of  copper  hydroxide  and  potassium  sulphate. 

Remarks. — This  mixture  is  more  difficult  to  prepare  and  does  not  cover  or  adhere 
to  the  foliage  so  well  as  ammoniacal  solution.  It  proved  more  effective  in  retarding 
the  progress  of  the  disease  and  did  not  injure  the  foliage.  The  treated  rows  were  4 
and  1  grades  better  than  adjacent  untreated  rows  on  September  2,  and  and  0  on 
October  13.  It  is  a  mixture  possessing  no  particular  merit,  and  is  markedly  inferior 
to  the  hydroxide  Nos.  7  and  8,  but  should  be  tried  stronger. 

NO.  7. — CUPRIC  HYDROXIDE  MIXTURE. 

(Rows  7  and  71. ) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

29.80  grams  potassium  hydrate  (KHO). 

1  gallon  of  water. 

Prepared  in  the  same  way  as  No.  6,  but  applied  before  turning  to  the  hydrate. 
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Chemical  notes. — The  original  intention  was  to  have  the  formula  as  follows:  14.90 
grams  cupric  sulphate,  7.45  grams  potassic  hydrate,  and  1  gallon  of  water,  hut  by 
a  mistake  the  KHO  was  double  the  amount  of  cupric  sulphate  instead  of  being  only 
one-half  the  amount.  The  original  would  have  formed  a  basic  sulphate,  since  KHO 
when  added  short  of  saturation  to  CuS04,  5H20  gives  a  basic  sulphate  (see  Prescott 
and  Johnson,  l.  c.,  pp.  86-87).  The  chemical  formula  of  the  hydroxide  would  be 
Cu(OH)2,  and  in  addition  to  the  hydroxide  present  in  the  mixture  there  would  be 
potassium  sulphate.  The  reaction  is  the  same  as  for  No.  6. 

Remarks. — This  mixture  is  scarcely  more  difficult  to  prepare,  covers  the  foliage  as 
well,  and  adheres  about  as  well  as  ammoniacal  solution.  It  proved  markedly  supe¬ 
rior  in  retarding  the  progress  of  the  disease,  but  injured  the  foliage  slightly.  The 
treated  rows  were  0  and  2  grades  better  than  adjacent  untreated  rows  on  September 
2,  and  2  and  2  better  on  October  13.  It  is  certainly  worthy  of  further  trial,  and 
is  markedly  superior  to  the  black  hydrate  No.  6. 

No.  8. — CUPRIC  HYDROXIDE  MIXTURE. 

(Rows  8  and  8'.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

26.82  grams  potassium  hydrate  (KHO). 

1  gallon  of  water. 

Prepared  exactly  as  No.  7. 

Chemical  notes. — This  mixture,  which  was  intended  for  the  simple  hydroxide,  was, 
because  of  a  mistake  in  using  an  increased  amount  of  potassium  hydrate  instead 
of  a  diminished  amount  (26.83  grams  instead  of  8.27  grams),  applied  as  a  hydroxide, 
with  a  large  excess  of  KHO.  It  differed  from  No.  6  only  in  not  being  allowed  to 
stand  and  thus  become  a  black  hydrate  and  from  No.  7  in  having  less  KHO.  The 
substances  in  the  sprayed  mixture  were  the  same  as  in  Nos.  6  and  7,  and  the  reaction 
would  be  the  same. 

Remarks. — In  ease  of  preparation  and  application  and  in  adhesiveness  this  mixture 
is  like  No.  7.  It  proved  superior  to  ammoniacal  solution  in  retarding  the  disease, 
but  injured  the  foliage  slightly.  The  treated  rows  were  1|  and  \  grades  better  than 
the  adjacent  untreated  rows  on  September  2,  and  0  and  1^  on  October  13.  It  is 
slightly  inferior  to  No.  7,  but  superior  to  No.  6.  It  differs  in  composition  in  no  essen¬ 
tial  way  from  No.  7,  and  the  difference  in  result  is  probably  not  significant. 

NO.  9. — TRICUPRIC  ORTHOPHOSPHATE. 

(Rows  9  and  9'.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

26.07  grams  sodium  phosphate  (Na2HP04,  12H20). 

1  gallon  of  water. 

Chemical  notes. — The  pearly  blue  precipitate  thus  formed  is  in  all  probability  the 
tricupric  salt  mentioned  in  Watts’  Dictionary,  1866,  p.  560,  and  having  the  formula  Cu3 
P208.  No  excess  of  CuS04  was  observable  in  the  supernatant  fluid.  The  mixture 
as  sprayed  upon  the  plants  was  composed  of  copper  orthophosphate  and  sodium  sul¬ 
phate.  The  reaction  can  be  expressed  as  follows:  CuS04,  5H20-t-Na2HP04,12H20= 
CuIIP04-fNa2S04+17H20. 

Remarks. — This  mixture  is  more  difficult  to  prepare,  but  covers  the  foliage  better 
and  adheres  better  than  the  ammoniacal  solution.  It  proved  to  have  more  efficiency 
in  retarding  the  progress  of  the  disease  and  did  not  injure  the  foliage.  The  treated 
rows  were  1|  and  \  grades  better  than  adjacent  untreated  rows  on  September  2,  and 
2£  and  0  on  October  13.  It  is  a  mixture  worthy  of  further  trial. 

No.  10. — CUPRIC  POLYSULPHIDE  MIXTURE. 

(Rows  10  and  10'.) 

j.4.90  grams  cupric  sulphate  (CuS04,  5H20). 

14.90  grams  potassium  sulphide  (K2S3  and  K2S5  with  intermediate  forms) 

(liver  of  sulphur). 

1  gallon  of  water. 
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Chemical  notes. — Necessarily  a  more  or  less  variable  compound  from  the  fact  that 
the  liver  of  sulphur  is  a  variable  factor,  being  composed  of  tri  and  penta  sulphides, 
with  the  intermediate  forms.  The  most  probable  formula  is  Cn2S-2  -f-  Cu2S:5  +  C112S4, 
or  possibly  a  mixture  of  Cu2S  and  Cu2S5  (see  Watts,  Ibid.,  1864,  p.  76).  Cupric  sul¬ 
phate  seems  to  be  present  in  slight  excess,  and  from  the  reaction  it  is  evident  that 
this  is  combined  in  the  solution  with  potassium  sulphate. 

Remarks. — This  fungicide  is  only  slightly  more  difficult  to  prepare,  covers  the  foli¬ 
age  about  as  well,  and  adheres  better  than  the  ammoniacal  solution.  It  proved  infe¬ 
rior  to  the  ammoniacal  solution  in  retarding  the  disease,  and  injured  the  foliage. 
The  treated  rows  were  1  aud  1  grades  better  than  the  adjacent  untreated  rows  on 
September  2,  and  1  and  0  on  October  13.  Although  much  was  hoped  for  from  this 
mixture  when  first  prepared,  the  experiment  has  not  shown  it  to  possess  any  remark¬ 
able  fungicidal  value. 

No.  11.—  COPrEll  SUCRATE  MIXTURE. 

(Rows  11  and  11'.) 

14.90  grams  cupric  sulphate  (C11SO4,  5H20). 

14.90  grams  cane  sugar  (Ci2H220u). 

14.90  grams  potassium  hydrate  (IvHO). 

1  gallon  of  water. 

Cupric  sulphate  is  dissolved  in  water  and  the  cane  sugar  is  added.  The  two  are 
heated  to  boiling  and  then  the  potassium  hydrate  is  added.  All  solutions  are 
strongly  concentrated. 

Chemical  notes. — This  mixture  proved  troublesome  to  make,  from  the  fact  that  the 
“sucrate”  if  heated  too  much  after  the  addition  of  the  potassium  hydrate  became 
bright  red,  turning  to  the  red  oxide.  When  properly  prepared  the  mixture  is  a 
dark,  livid  green.  The  reactions  are  too  complex  to  be  written.  Evidently  little 
is  known  of  the  exact  composition  of  this  peculiar  compound,  which  differs  entirely 
from  that  formed  in  the  cold.  It  is  not  the  “  cooper  saccharate”  of  various  French 
authors. 

Remarks. — This  mixture  is  much  more  difficult  to  prepare  than  ammoniacal  solu¬ 
tion,  does  not  cover  foliage  any  better,  and  is  more  easily  washed  off.  It  proved 
less  effective  in  retarding  the  disease  and  injured  the  foliage  slightly.  The  treated 
rows  were  0  and  |  grades  better  than  adjacent  untreated  rows  on  September  2,  and 
1J  and  0  on  October  13.  It  is  so  complex  aud  difficult  of  preparation  as  not  to 
warrant  further  trial. 


No.  12. — COPPER  SILICATE  MIXTURE. 

(Rows  12  and  12'.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

44.70  grams  sodium  silicate  (Na4Si04  (?))  (Prescott  and  Johnson,  l.  c.J 
p.  215,  water  glass). 

1  gallon  of  water. 

Chemical  notes. — According  to  the  chemical  catalogues,  water  glass  is  a  pure  sodium 
silicate.  No  cupric  sulphate  could  be  detected  in  the  supernatant  fluid.  It  is  a 
compound  of  which  nothing  definite  seems  to  be  known.  It  is  not  mentioned  by 
Watts.  The  chemical  reaction  would  be  2CUSO4,  5H20  -f-  Na4Si04  =  Cu2Si04  -f-  Na4 
(SO4)  2,  -f-  5H20.  Accordingto  this  the  compound  sprayed  upon  the  plants  would  be  a 
mixture  of  copper  silicate  and  sodium  sulphate. 

Remarks. — This  mixture  is  slightly  more  difficult  than  ammoniacal  solution  to  pre¬ 
pare,  covers  the  foliage  about  as  well,  but  does  not  adhere  as  well.  It  proved  much 
less  effective  in  retarding  the  progress  of  the  disease,  but  was  not  injurious.  The 
treated  rows  were  0  and  0  grades  better  than  adjacent  untreated  rows  on  September 
2,  and  £  and  £  better  on  October  13.  It  merits  further  trial  only  in  a  more  concen¬ 
trated  form. 
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NO.  13.— CUPRIC  SULPHATE,  AMMONIA,  ANI)  SOAP  MIXTURE  (SOAP  EAU  CELESTE). 

(Rows  13  and  13'.) 

14.90  grams  cupric  sulphate  (CuSO,,  5H20). 

0.75  c.  c.  aqua  ammonia  26  per  cent  (NH4HO). 

44.70  grams  palm  soap. 

1  gallon  of  water. 

The  cupric  sulphate  was  dissolved  in  water  and  the  ammonia  added  to  it.  The  soap 
previously  dissolved  in  warm  water  was  then  added  and  the  whole  mixture  churned 
until  a  heavy  foam  was  formed. 

Chemical  notes. — Palm  soap  was  used  as  being  the  most  available,  hut  other  kinds 
of  soap  answer  the  purpose  perfectly.  This  mixture  is  remarkable  in  its  jiroperty 
of  spreading  over  the  foliage.  The  waxy  cuticle  of  the  pear  leaves  in  no  way  pre¬ 
vents  a  complete  coating  from  being  formed.  It  is  of  indefinite  composition  and  too 
complex  to  he  determined. 

Remarks. — Although  more  difficult  of  preparation  than  ammoniacal  solution,  this 
covers  the  foliage  and  adheres  to  it  in  a  manner  unsurpassed  by  any  mixture  yet 
employed,  to  my  knowledge.  It  proved  much  more  effective  in  retarding  the  progress 
of  the  disease  and  was  not  in  the  least  injurious.  It  was  tested  upon  the  foliage  of 
hearing  pear  trees  and  showed  remarkable  efficacy  in  checking  leaf-blight.  It  was 
also  used  upon  plum  and  horse-chestnut  seedlings  without  the  least  injurious  effect. 
Upon  grape  foliage  it  proved  somewhat  injurious.  The  treated  rows  of  pear  seedlings 
were  1£  and  1  grades  better  than  adjacent  untreated  rows  on  September  2,  and  2  and 
2  better  on  October  13.  It  is  the  most  promising  of  all  the  25  preparations  employed. 

It  is  believed  that  the  subject  of  soap  mixtures  is  worthy  of  more  extended  investi¬ 
gation  than  it  has  hitherto  received. 

No.  14. — CUPRIC  OXYCHLORIDE  MIXTURE  (FORM  A). 

(Rows  14  and  141.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

29.80  grams  chloride  of  lime  (CaOChX  $)• 

1  gallon  of  water. 

Chemical  notes. — A  sooty  black  precipitate,  often  with  a  brownish  tinge,  formed 
best  when  both  cupric  sulphate  and  chloride  of  lime  are  in  concentrated  solution. 
The  proportions  of  lime  and  sulphate  are  highly  important.  The  addition  of  a  small 
amount  produces  a  green  precipitate  (No.  15),  while  the  addition  of  a  greater  portion 
causes  it  to  turn  to  a  sooty  black  color  on  standing.  Free  chlorine  seems  to  be  given 
oft'  in  the  reaction.  No  cupric  sulphate  was  detectable  in  the  supernatant  fluid.  I 
was  not  able  to  determine  the  composition  of  this  compound  and  believe  little  is  . 
known  of  it  further  than  that  it  is  probably  an  oxychloride. 

Remarks. — This  mixture  is  more  difficult  to  prepare  and  apply  than  ammoniacal 
solution,  spreads  as  well,  but  does  not  adhere  nearly  as  well.  It  proved  less  effective 
in  retarding  the  progress  of  the  disease  and  was  very  injurious  to  the  foliage,  scorch¬ 
ing  it  severely  and  necessitating  a  dilution  to  2  gallons.  The  treated  rows  were  ^ 
and  14  grades  better  than  untreated  adjacent  rows  on  September  2,  and  0  and  £  better 
on  October  13.  It  is  a  mixture  with  nothing  to  recommend  it. 

No.  15. — CUPRIC  OXYCHLORIDE  MIXTURE  (FORM  R,  TRIBASIC). 

(Rows  15  and  15'.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

21.28  grams  chloride  of  lime  (CaOCl2)  (?). 

2  gallons  of  water. 

Chemical  notes. — This  form  of  the  oxide,  according  to  Prescott  and  Johnson  ( l .  c.)} 
is  known  in  commerce  as  “  Brunswick  green/’  and  is  used  as  a  pigment.  No  cupric 
sulphate  was  in  excess  in  the  supernatant  fluid.  In  Watts’ Dictionary,  edition  of 
1889,  p.  260,  it  is  stated  that  Brunswick  green  has  the  formula  CuCl2,  3CuO,  4H20. 

Remarks. — This  mixture  is  identical  in  method  of  preparation  with  No.  14,  and 
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differs  from  it  only  in  being  slightly  less  injurious  to  the  foliage.  It  was  diluted  2 
gallons.  The  treated  rows  were  1£  grades  better  than  adjacent  untreated  rows  on 
September  2,  and  1  and  1  better  on  October  13.  The  commercially  prepared  Bruns¬ 
wick  green  may  not  possess  the  injurious  qualities  to  so  high  a  degree  as  the  freshly 
prepared  precipitate  and  is  worthy  of  a  trial. 

No.  16. — COPPER  SULPHITE  MIXTURE. 

(Rows  16  and  16‘.) 

14.90  grams  cupric  sulphate  (CuS04,  5H20). 

37.25  grams  sodium  hyposulphite  (Na2S203,  5H20)  (U.  S.  Dispen.,  15th  ed., 
p.  1330). 

1  gallon  of  water. 

Chemical  notes. — Cupric  sulphate  is  in  excess  in  the  supernatant  fluid.  The  pre¬ 
cipitate  settles  rapidly,  is  of  a  dirty  greenish-yellow  color,  and  the  proportions  of  the 
ingredients  have  little  to  do  with  the  rapidity  of  subsidence  of  the  precipitate.  I  am 
uncertain  as  to  its  composition. 

Remarks. — This  mixture,  although  scarcely  more  difficult  to  prepare  than  ammo- 
niacal  solution,  covers  the  foliage  no  better,  adheres  no  better,  and  proved  very  inju¬ 
rious,  even  after  being  diluted  to  2  gallons.  It  was,  however,  more  effective  m 
retarding  the  progress  of  the  disease.  The  treated  rows  were  14  and  14  grades  bet¬ 
ter  than  adjacent  untreated  rows  on  September  2,  and  0  and  2  better  on  October  13. 
It  is  doubtful  if  the  mixture  can  be  modified  so  as  to  fit  it  for  use. 

No.  17. — FERRIC  CHLORIDE  AND  PHENOL  MIXTURE. 

(Rows  17  and  17l.) 

36.46  grams  ferric  chloride  (Fe2Cl3-f-  H20). 

36.46  grams  phenol  (CellaOH)  (U.  S.  Dispen.,  p.  48)  (carbolic  acid). 

1  gallon  of  water. 

Chemical  notes. — This  forms  a  tar-black  solution,  emitting  fumes  of  carbolic  acid. 
The  phenol  used  was  of  commercial  strength,  not  crystallized,  and  equals  20  per 
cent  of  the  crystallized.  The  percliloride  of  iron  used  has  a  formula  of  Fe2Cl3, 
according  to  Watts,  1865,  p.  377,  but  the  amount  of  Avater  was  not  obtainable. 

Remarks. — This  mixture  is  slightly  more  difficult  of  preparation  than  ammoniacal 
solution,  but  extremely  disagreeable  to  apply  and  highly  injurious  to  the  foliage. 
Dilution  to  2  gallons  seems  to  reduce  the  injury  materially.  In  retarding  the  pro¬ 
gress  of  the  disease  it  proved  less  effective  than  ammoniacal  solution.  The  treated 
rows  were  1^  and  1|  grades  better  than  untreated  adjacent  rows  on  September  2, 
and  0  and  |  better  on  October  13.  It  is  a  mixture  altogether  too  obnoxious  to  Avar- 
rant  further  trial. 

NO.  18. — FERROUS  FERROCYANIDE  MIXTURE. 

(Roavs  18  and  181.) 

22.94  grams  ferrous  sulphate  exsiccatus  (FeS04,  H20). 

45.88  grams  potassium  ferrocyanide  (K4  FeCyfi,  3H20). 

1  gallon  of  water. 

Chemical  notes. — A  light  marine-blue  precipitate,  which  becomes  dark  Prussian 
blue  on  exposure  to  the  air.  The  formula  is  probably  Fe2FeCy*,  with  potassium 
ferrocyanide  present  (Watts,  1865,  p.  334).  The  chemical  reaction  would  be 
Fe2S04,  H20  +  K4FeCy6,  3H20  =  Fe2FeCy6  +  K4(S04)2  +  4H20.  The  ferrous  ferrocy¬ 
anide  is  therefore  combined  in  the  mixture  Avith  potassium  sulphate. 

Remarks. — This  mixture  is  considerably  more  difficult  of  preparation  than  ammo- 
niacal  solution,  but  covers  the  foliage  as  Avell  and  adheres  with  remarkable  tenacity, 
far  surpassing  ammoniacal  solution  in  this  respect.  It  proved  less  .effective  in 
retarding  the  progress  of  the  disease  and  Avas  slightly  injurious.  The  treated  toavs 
were  1  and  grades  better  than  the  adjacent  untreated  rows  on  September  2,  and  0 
and  2  better  on  October  13.  It  is  a  mixture  seemingly  possessing  little  fungicidal 
value. 
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No.  19. — IRON  BORATE  MIXTURE. 

(Rows  19  and  191.) 

22.94  grams  ferrous  sulphate  exsiccatus  (FeS04,  H>0). 

91.76  grams  sodium  borate  (borax)  (Na.2B.4O7,  10H2O). 

1  gallon  of  water. 

Chemical  notes. — A  steel-gray  precipitate,  becoming  brown  or  yellow  on  exposure. 
Probably  a  basic  salt  of  uncertain  chemical  composition  (see  Watts’  Dictionary  of 
Chemistry,  1888,  p.  530).  The  chemical  reaction  would  be  written  FeS04,  HoO  + 
Na2B407,  10H2O  =  FeB407 -f- Na2S04  -f-  11H20.  The  sodium  sulphate  is  in  combina¬ 
tion  with  iron  borate  in  the  mixture  as  sprayed  on  the  plants. 

Remarks. — This  mixture  is  much  more  difficult  of  preparation,  covers  the  foliage 
no  more  effectively,  and  adheres  no  more  tenaciously  than  ammoniacal  solution.  It 
proved  almost  entirely  ineffective  in  retarding  the  spread  of  the  disease  and  was 
highly  injurious,  scorching  the  leaves  in  a  few  minutes  after  application.  The 
treated  rows  were  0  and  grades  better  than  adjacent  untreated  rows  on  September 
2,  and  0  and  0  better  on  October  13.  It  was  the  most  injurious  of  any  of  the  mixtures 
employed  and  has  no  good  qualities  to  redeem  it. 

NO.  20. — FERRIC  HYDRATE  MIXTURE. 

(Rows  20  and  20'.) 

22.94  grams  ferrous  sulphate  exsiccatus  (FeS04,  I420). 

11.47  grams  potassium  hydrate  (KHO). 

1  gallon  of  water. 

Chemical  notes. — The  precipitate  is  of  a  dirty  green  color,  changing  on  exposure  to 
a  rich  brown.  The  ferrous  compound,  Fe(OI4)2,  which  is  formed  on  adding  potas¬ 
sium  hydrate  to  ferrous  sulphate,  becomes,  on  exposure  to  the  air,  the  ferric  com¬ 
pound,  Fe2(OH),;  (see  Watts).  It  is  probable,  however,  that  the. green  ferrous  ferric 
compound  Avas  that  first  formed,  as  the  air  was  not,  of  course,  excluded  from  the 
mixture.  The  chemical  reaction  would  be  FeS04,  H20  -f-  2KHO=Fe(HO)2  -f-  Iy2S04  -f- 
H20.  The  ferric  hydrate  and  potassium  sulphate  are  therefore  in  combination  in  the 
mixture. 

Remarks. — This  mixture  is  more  difficult  of  preparation  than  ammoniacal  solution, 
covers  the  foliage  about  as  well,  and  adheres  as  well,  but  was  slightly  injurious.  It 
proved  much  less  effective  in  retarding  the  progress  of  the  disease.  The  treated  rows 
were  0  and  \  grades  better  than  untreated  adjacent  rows  on  September  2,  and  0  and 
0  on  October  13.  It  is  doubtful  if  this  mixture  has  any  fungicidal  effect  whatever. 

No.  21. — IRON  SULPHIDE  MIXTURE. 

(Rows  21  and  211.) 

22.94  grams  ferrous  sulphate  exsiccatus  (FeS04,  H20). 

91.76  grams  potassium  sulphide  (liver  of  sulphur,  liepar  sulphur). 

1  gallon  of  water. 

Chemical  notes. — This  mixture  is  in  the  form  of  an  inky  black  fluid,  which,  on 
exposure,  deposits  an  orange-yellow  precipitate.  When  the  proportion  of  potassium 
sulphide  to  ferrous  sulphide  is  as  low  as  three  to  one  there  is  formed  a  precipitate  in 
the  liquid  which  gradually  sinks  to  the  bottom.  Baric  chloride  gives  the  reaction 
for  sulphuric  acid  in  the  solution.  It  is  probably  a  compound  of  complex  composi¬ 
tion,  as  it  is  not  described  by  Watts;  possibly  a  potassium-iron  sulphide  (see 
Watts,  1872,  p.  1077). 

Remarks. — This  mixture  is  more  difficult  to  prepare  than  ammoniacal  solution, 
covers  the  foliage  no  better,  and  adheres  little  if  any  better.  It  proved  almost 
wholly  ineffective  in  retarding  the  progress  of  the  disease  and  was  evidently  slightly 
injurious  to  the  foliage,  although  diluted  to  2  gallons  after  the  first  application.  The 
treated  rows  were  0  and  4  grades  better  than  adjacent  untreated  rows  on  September 
2,  and  0  and  0  on  October  13.  Its  fungicidal  properties,  if  any,  are  slight. 
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NO.  22. — ZINC  BORATE  MIXTURE. 

( Rows  22  and  22* . ) 

33.36  grams  zinc  sulphate  (ZnS04,  7H20). 

33.36  grams  sodium  borate  (borax)  (Na2B407,  10H2O). 

1  gallon  of  Avater. 

Chemical  votes. — A  remarkably  gelatinous  precipitate  of  a  milky  white  color.  The 
above  proportions  are  necessary,  as  a  variation  either  way  from  equal  parts  gives  a 
precipitate  which  settles  very  rapidly.  It  is  a  compound  of  very  vague  composi¬ 
tion  (see  Watts’  Dictionary.  1888,  p.  530).  The  reaction  would  be  written  ZnS04, 
7H20+Na2B407,  10H2O  =  ZnB4O7-|- Na2S04  +  17H20.  A  zinc  borate  and  a  sodium 
sulphate  are  in  combination  in  the  spraying  mixture. 

Bernards. — This  mixture  is  much  more  difficult  of  preparation  than  ammoniacal 
solution,  covers  the  foliage  less  completely,  and  adheres  with  about  the  same  tenac¬ 
ity.  It  proved  markedly  inferior  in  retarding  the  progress  of  the  disease  and  injured 
the  foliage  slightly.  The  treated  rows  were  1  and  |  grades  better  than  adjacent 
untreated  rows  on  September  2,  and  0  and  0  better  on  October  13.  A  mixture  with 
no  qualities  to  recommend  it  for  further  trial. 

NO.  23. — ZINC  FERROCYANIDE  MIXTURE. 

(Rows  23  and  23'.) 

33.36  grains  zinc  sulphate  (ZnS04,  7H20). 

66.72  grams  potassium  ferrocyanide  (yellow  prussiate  of  potash). 

1  gallon  of  water. 

Chemical  notes. — A  yellowish  white  precipitate  is  formed  by  the  reaction,  settling 
very  slowly.  An  increase  of  zinc  sulphate  causes  a  heavy  precipitate  to  be  formed, 
which  sinks  very  rapidly.  According  to  Watts’  Dictionary,  1889,  p.  337,  the  formula 
is  Zn2FeCy6,  3H.20.  The  solution  sprayed  upon  the  plants  contains  in  combination 
zinc  ferrocyanide  and  potassium  sulphate. 

Bernards. — This  mixture  is  much  more  difficult  of  preparation,  covers  the  foliage 
no  more  effectively,  and  adheres  with  about  the  same  tenacity  as  the  ammoniacal  solu¬ 
tion.  It  proved  wholly  ineffective  in  retarding  the  progress  of  the  disease  and 
injured  the  foliage,  necessitating  a  dilution  to  2  gallons.  The  treated  rows  were  0 
and  0  grades  better  than  untreated  adjacent  rows  on  September  2,  and  0  and  0  on 
October  13. 


No.  24. — ZINC  SILICATE  MIXTURE. 

(Rows  24  and  241.) 

33.36  grams  zinc  sulphate  (ZnS04,7H20). 

58.38  grams  sodium  silicate  (water  glass). 

1  gallon  of  water. 

Chemical  notes. — An  opalescent  fluid  with  a  precipitate  which  sinks  very  slowly. 
It  is  a  compound  of  which  little  seems  to  be  known.  Watts  does  not  include  it. 
The  chemical  reaction  would  be  written  ZuS04,  7H20  -j-Na2Si04  =  ZnSi04-l-Na2S04-{- 
7H.20.  The  mixture  therefore  contains  zinc  silicate  and  sodium  sulphate  in  combi¬ 
nation. 

Bernards.  —  This  mixture  is  more  difficult  of  preparation,  does  not  cover  the  foliage 
any  better,  and  is  less  adherent  than  ammoniacal  solution.  It  proved  wholly  with¬ 
out  effect  in  retarding  the  progress  of  the  disease  and  injured  the  foliage  slightly. 
The  treated  rows  were  0  and  0  grades  better  than  adjacent  untreated  rows  on  Sep¬ 
tember  2,  and  0  and  0  on  October  13. 

No.  25. — ZINC  SULPHIDE  MIXTURE. 

(Rows  25  and  25'.) 

33.36  grams  zinc  sulphate  (ZnS0,,7H20). 

66.60  grams  potassium  sulphide  (liver  of  sulphur). 

1  gallon  of  water. 
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Chemical  votes. — A  very  fine  greenish  or  yellowish  white  precipitate.  Gives  off 
odor  of  H2S  when  potassium  sulphide  is  added.  The  proportions  were  intended  to 
he  1  to  2,  but  by  a,  mistake  66.60  instead  of  66.72,  grams  were  used.  Probably  the 
compoundis  not  clearly  defined,  as  the  liver  of  sulphur  is  a  mixture  of  the  trisul- 
phides  and  pentasulphides,  with  intermediate  forms,  but  without  much  doubt  Z11S5 
is  formed  from  the  peutasulphide  of  potassium  combining  with  the  ZnS04. 

Remarks. — This  mixture  is  more  difficult  of  preparation  than  ammoniacal  solution 
and  adheres  to  the  foliage  more  tenaciously,  but  was  slightly  injurious  and  necessi¬ 
tated  dilution  to  2  gallons.  It  proved  of  scarcely  any  value  in  retarding  the  prog¬ 
ress  of  the  disease.  The  treated  rows  were  0  and  It  grades  better  than  adjacent 
untreated  rows  on  September  2,  and  0  and  0  better  on  October  13. 

Summary. — While  none  of  the  above  mixtures  or  solutions  were 
really  effective  in  preventing  the  leaf-blight,  the  retarding  effect  which 
several  of  them  had  upon  the  progress  of  the  disease  makes  it  seem 
probable  that  if  their  strength  be  increased  they  may  prove  valuable. 
The  results  of  the  year’s  experiments  make  possible  the  following  classi¬ 
fication,  which  will  enable  the  investigator  to  choose  for  further  exper¬ 
iment  those  mixtures  worthy  of  trial : 

(1)  Mixtures  which  did  not  injure  the  foliage  and  retarded  more  or 
less  the  progress  of  the  disease:  Nos.  1.  2,  3,  5,  0,  9,  12,  13. 

(2)  Mixtures  which  injured  the  foliage,  but  retarded  the  progress  of 
the  disease:  Nos.  4,  7,  8,  10,  11,  14,  15,  16,  17,  18,  22,  25. 

(3)  Mixtures  which  injured  the  foliage  and  did  not  retard  the  prog¬ 
ress  of  the  disease:  Nos.  19,  20,  21,  23,  24. 

As  will  be  readily  inferred,  those  mixtures  under  (3)  are  plainly  ex¬ 
cluded  from  further  trial;  those  under  (2)  may  possibly  prove  of  value 
if  sufficiently  diluted,  but  since  they  only  imperfectly  retard  the  pro¬ 
gress  of  the  disease  when  strong,  they  are  not  likely  to  be  effective 
when  of  sufficiently  weak  strength,  while  those  under  (1)  are  worthy 
of  further  trial  in  stronger  proportions. 

It  should  be  remarked  here,  however,  that  these  experiments  were 
with  pear  seedlings  only,  and  before  making  them  applicable  to  other 
plants  a  trial  will  be  necessary.  This  is  plainly  shown  in  the  grape 
experiments  with  the  same  mixtures,  in  which  many  of  the  prepara¬ 
tions  that  were  not  injurious  to  pear  foliage  proved  injurious  to  the 
grape.  The  results  of  these  experiments  will  appear  elsewhere. 

The  writer  is  most  forcibly  impressed  with  the  remarkable  nature  of 
Bordeaux  mixture  in  this  respect.  Although  the  trials  made  by  Smiths 
and  Powell,  of  Syracuse,  N.  Y.,  with  Bordeaux  mixture  upon  seedlings 
were  not  satisfactory  the  present  season,  I  am  still  of  the  opinion  that 
had  it  been  tried  upon  the  experimental  plat  it  would  have  shown  itself 
superior  to  any  of  the  other  preparations  employed.  So  far  it  seems  to 
be  the  only  preparation  which  gives  to  the  foliage  of  treated  plants  an 
appearance  of  unusual  health. 
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HORSE-OJJESTNUT  LEAF-BLIGHT."5 

Horse-chestnut  seedlings  are  subject  to  leaf-blight  to  such  an  extent 
that  it  has  come  to  be  looked  upon  by  many  nurserymen  as  something 
entirely  normal  to  their  growth — a  natural  ripening  of  the  foliage.  The 
disease  first  makes  its  appearance  toward  the  latter  part  of  June,  and 
before  the  middle  of  August  the  leaves  are  generally  entirely  dead, 
often  remaining  attached  to  the  seedlings  until  the  middle  of  October 
or  later.  Although  the  damage  done  to  the  foliage  of  fully  grown 
trees  is  not  as  serious  in  this  northern  climate  as  it  is  in  the  neighbor¬ 
hood  of  Washington,  1).  0.,  the  young  trees  of  two  or  three  years’  growth 
often  have  their  foliage  materially  injured  by  the  parasite.  The  prin¬ 
cipal  growth  of  the  horse  chestnut  being  made  very  early,  i.  e.,  in  the 
first  six  weeks,  it  is  doubtful  whether  the  loss  to  the  plant  is  as  great 
as  in  plants  with  a  longer  period  of  growth.  The  reserve  material 
stored  up  must,  however,  be  much  less  in  defoliated  stocks  than  in 
those  maintaining  healthy  foliage  throughout  the  season. 

The  experiments  in  the  prevention  of  horse-chestnut  leaf-blight  were 
inaugurated  in  1892,  and  only  a  preliminary  report  as  to  the  effects  of 
the  fungicides  is  possible. 

Two  rows,  comprising  in  all  over  one  thousand  seedlings,  were  under 
treatment.  The  seed  was  gathered  from  trees  growing  on  the  station 
grounds  and  planted  in  the  fall  of  1891  in  shallow  trenches.  Nearly 
every  seed  germinated  and  an  excellent  u  stand”  was  secured. 

One  row  was  divided  into  twenty-four  sections,  each  containing  twenty- 
five  or  more  seedlings,  and  treated  with  the  same  mixtures  as  those 
described  previously  as  being  used  on  pear  seedlings.  Preparations 
Nos.  13,  14,  15,  17,  18,  19,  20,  21,  22,  23,  24,  and  25  were  used.  Only 
alternate  sections  were  treated,  the  intervening  sections  serving  as  con¬ 
trols.  The  dates  of  treatment  were  June  22,  July  0  and  20,  and  Au¬ 
gust  1  and  15.  At  these  dates  the  foliage  of  each  section  was  thoroughly 
wetted  with  the  preparation. 

The  disease  first  made  its  appearance  the  last  week  in  June  and 
spread  very  slowly  over  the  experimental  rows,  injuring  the  foliage 
very  irregularly.  The  sections,  with  two  exceptions,  seemed  to  be 
little  benefited  by  the  treatments.  Preparations  14,  17,  18,  19,  21,  22, 
24,  and  25  injured  the  foliage  to  a  greater  or  less  degree.  The  injury 
manifested  itself  generally  by  a  sickly  yellow  or  brownish  coloration 
of  the  foliage.  On  October  14  the  only  two  preparations  whose  good 
effects  were  visible  were  Nos.  13  and  25.  When  everv  stock  in  these 
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sections  was  placed  in  one  of  four  grades  as  regards  injury  to  the  foliage 
the  record  stood  as  follows: 


Treatment. 

Number 
of  seed¬ 
lings. 

Number 
in  grade 

1. 

Number 
in  grade 
2. 

Number 
in  grade 
3. 

Number 
in  grade 
4. 

Average 

grade. 

Mixture  No.  13 . 

31 

9 

17 

4 

1 

1.9 

Control  on  No.  13 . 

25 

2 

12 

3 

8 

2.6 

Mixture  No.  25 . 

26 

0 

20 

4 

2 

2.3 

Control  on  No.  25 . 

31 

0 

11 

9 

11 

3.0 

The  beneficial  effects  of  the  treatments  with  mixture  No.  13  were 
plainly  evident,  and  of  the  twelve  mixtures  employed  this  is  the  only 
one  promising  good  results.  The  second  row  was  divided  into  six  sec¬ 
tions,  sections  1  and  2  being  treated  five  and  six  times,  respectively, 
with  ammoniacal  solution,  and  sections  4  and  G  on  the  same  dates  with 
Bordeaux  mixture.  The  dates  of  treatment  and  the  formulae  for  the 
mixtures  are  given  on  a  previous  page,  and  were  the  same  as  those  for 
the  budded  stocks  treated  in  1892.  Sections  3  and  G  were  intended  to 
serve  as  controls,  but  unfortunately,  by  mistake,  section  G  received  one 
treatment  on  June  1G  with  Bordeaux  mixture.  The  beneficial  effect  of 
the  Bordeaux  mixture  was  evident,  as  the  disease  spread  upon  the 
untreated  sections,  but  the  ammoniacal  solution  was  plainly  injurious  to 
the  foliage,  the  leaves  which  were  treated  with  this  assuming  a  faded 
brownish  hue.  In  October  the  difference  between  the  untreated  stocks 
and  those  sprayed  with  Bordeaux  mixture  was  marked.  The  former  had 
lost  many  of  their  leaves  and  had  few  perfect  ones,  while  the  latter  were 
provided  with  almost  perfect  foliage.  No  marked  difference  between 
five  and  six  treatments  was  observable.  The  preventive  effect  of 
ammoniacal  solution,  while  apparent,  was,  in  the  sections  treated  five 
and  six  times,  inferior  to  that  of  Bordeaux  mixture. 

On  October  15  the  earth  was  removed  from  the  base,  and  the  seed¬ 
lings  of  sections  3,  4,  and  5  were  calipered  at  the  collar.  The  following 
data  were  thus  obtained : 


74  seedlings  untreated . - . 

57  seedlings  treated  5  times  with  Bordeaux  mixture 

75  seedlings  treated  6  times  with  Bordeaux  mixture 


As  is  shown,  no  difference  in  diameter  of  treated  and  untreated  seed¬ 
lings  was  observable.  It  is  hoped  that  another  year’s  observations  upon 
the  stocks  may  be  made  to  ascertain  the  effect  of  maintaining  the  foliage 
upon  plants  like  the  horse  chestnut,  Avhich  make  their  principal  growth 
before  the  disease  defoliates  them.  This  preliminary  experiment,  how¬ 
ever,  certainly  warrants  the  recommendation  of  Bordeaux  mixture  as  a 
preventive  of  horse-chestnut  leaf-blight. 


Average 
caliper  in 
of  an  inch. 


12.8 
12.  G 
12.6 
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PRUNE  RUST, 

By  Newton  B.  Pierce, 


[Plates  XXXIV-XXXVII.] 

The  prune,  in  common  with  many  other  drupaceous  fruits,  frequently 
has  its  leaves  much  injured  or  may  be  even  entirely  defoliated  by  a 
species  of  rust.  This  parasite  belongs  to  the  genus  Puccinia ,  and  is 
known  as  Puccinia  pruni  Pers.  To  Californians  the  effect  of  this  dis. 
ease  on  the  prune,  plum,  and  the  peach  is  a  very  serious  matter.  The 
Pacific  coast  is  known  as  the  home  of  these  fruits,  and  any  widespread 
and  detractive  disease  which  affects  them  all  should  be  well  under¬ 
stood  by  horticulturists. 

DISTRIBUTION  AND  ACTION  ON  THE  STOCKS. 

Prune  rust  is  widely  known,  having  almost  as  extended  a  distribu¬ 
tion  as  the  prune  itself.  It  is  found  in  the  United  States  from  the 
Atlantic  to  the  Pacific,  and  the  various  countries  of  Europe  are  also 
quite  generally  infected.  In  the  Eastern  States  it  is  most  injurious  to  the 
plum  and  peach.  In  Texas  the  peach  suffers  severely  from  it,  and  in  some 
sections  is  completely  defoliated.  In  California  the  rust  has  a  Avide 
distribution.  In  the  southern  part  of  the  State  the  injury  is  most  seri¬ 
ous  in  the  coast  valleys,  where  both  the  prune  and  peach  are  not  unfre- 
quently  entirely  stripped  of  their  leaves  before  the  wood  is  matured. 
Much  fruit  is  lost  both  by  the  direct  and  the  indirect  action  of  the 
parasite.  When  the  tree  is  defoliated  before  the  fruit  is  mature  the 
latter  shrinks  and  becomes  Avorthless;  but  the  greatest  loss  generally 
occurs  from  the  nonproductiveness  of  trees  left  Avith  their  wood  imma¬ 
ture  in  the  fall. 

As  yet  only  two  forms  of  spores  are  known  for  this  species  of  Puc- 
cinia ,  the  uredo  or  summer  spore,  and  the  teleuto  or  winter  spore. 
These  spores  are  produced  iu  varying  proportions  on  different  plants. 
On  some  hosts  the  uredospores  greatly  predominate  over  the  teleuto- 
spores,  while  on  other  hosts  the  reverse  is  true.  It  appears  probable 
that  couditious  of  food,  humidity,  climate,  and  season  all  tend  to  vary 
these  results.  Both  spore  forms  are  produced  on  the  under  side  of  the 
leaves,  and  probably  both  may,  under  some  conditions,  serve  as  winter 
spores. 

The  rust  is  known  to  affect  the  prune,  plum,  peach,  nectarine,  apri¬ 
cot,  cherry,  and  almond.  In  California  the  prune  sustains  much  greater 
injuries  from  rust  during  some  seasons  than  others,  depending  largely 
on  the  early  or  late  development  of  the  disease.  In  1891,  at  Santa  Ana, 
the  rust  developed  early  in  some  orchards,  and  much  fruit  Avas  either 
lost  or  materially  injured  by  the  premature  fall  of  the  leaves.  In  1892, 
m  the  same  orchards,  the  disease  developed  later  and  with  much  less 
virulence.  Where  severe  enough  to  defoliate  the  trees  the  defoliation 
did  not  occur  until  the  fruit  had  been  gathered  and  most  of  the  wood 
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was  properly  ripened.  Both  the  general  and  special  effects  of  the  dis¬ 
ease  vary  according  to  the  situation  of  the  orchard,  the  age  and  variety 
of  stock,  the  soil,  etc. 

When  it  attacks  the  prune  the  parasite  causes  the  upper  surface  of 
the  leaf  to  turn  a  yellowish  or  reddish  color  in  irregular  blotches,  of 
greater  or  less  extent,  according  as  the  points  of  attack  are  separate  or 
confluent.  The  spores  make  their  appearance  in  brownish  or  blackish 
patches  on  the  under  surface  of  the  leaf,  the  brown  patches  usually 
being  made  up  of  uredospores  and  the  black  of  teleutospores.  The 
uredospores  often  appear  earlier  in  the  season  than  the  teleutospores, 
the  latter  being  normally  developed  as  winter  spores.  Both  kinds  of 
spores  are  of  good  size  and  well  formed.  When  the  rust  is  abundant 
the  tissue  of  the  lower  portion  of  the  leaf  is  destroyed  in  such  a  manner 
as  to  present  continuous,  brown,  lifeless  areas.  With  the  Tragedy 
prune,  grown  on  the  place  of  Mr.  D.  Edson  Smith,  of  Santa  Ana,  the 
tissue  of  the  under  surface  of  the  leaves  was  entirely  destroyed,  and 
was  covered  by  an  almost  continuous  and  very  dense  layer  of  spores. 

The  action  of  the  rust  on  the  plum  is  similar  to  its  action  on  the 
prune.  In  Texas  it  is  stated  that  wild  plums  are  attacked.  Both 
uredospores  and  teleutospores  are  found,  the  latter  often  predomina¬ 
ting. 

Peach  trees  are  frequently  badly  affected  by  this  rust,  and  the  trees 
of  an  entire  orchard  are  sometimes  defoliated.  On  the  upper  surface  of 
the  leaves  the  infected  parts  become  yellowish  or  reddish  in  irregular 
and  somewhat  angular  blotches,  and  on  their  under  surface  in  separate 
or  confluent,  yellowish  or  brown,  somewhat  circular  spots.  The  spores 
are  mostly  uredospores,  although  the  teleutospores  are  often  found,  at 
least  in  California.*  The  fungus  lives  over  winter  on  the  tender  twigs 
of  the  peach,  frequently  almost  killing  the  young  nursery  stock.  For 
this  reason  it  would  be  well  to  spray  the  trees  during  the  dormant 
season  as  well  as  after  the  growth  has  begun.  For  this  winter  treat¬ 
ment  the  following  mixture  is  recommended:  5  pounds  of  copper  sul¬ 
phate,  10  pounds  of  lime,  and  45  gallons  of  water. 

The  extra  amount  of  lime  causes  the  fungicide  to  adhere  better  than 
the  usual  amount  of  o  pounds  in  ordinary  Bordeaux  mixture.  It  is  not 
positively  known  if  the  same  holds  good  with  the  prune  and  plum, 
although  it  is  probable.  Where  rust  is  very  bad  upon  either  of  these 
fruits  the  winter  treatment  is  recommended. 

On  the  nectarine  the  rust  produces  both  uredospores  and  teleuto¬ 
spores,  but,  as  with  the  peach,  the  uredospores  greatly  predominate. 

*In  the  Animal  Report  of  the  Commissioner  of  Agriculture  for  1887,  pp.  353-354, 
it  is  said  that  no  teleutospores  are  developed  on  the  peach.  Although  less  abundant 
than  the  uredo  form,  they  have  invariably  been  found  on  badly  infected  peach  leaves 
in  southern  California,  and  these  leaves  have  been  obtained  from  widely  separated 
points  in  Los  Angeles  and  Orange  Counties,  as  at  Florence,  Santa  Ana,  Arch  Beach, 
etc.  They  were  fully  matured  by  the  middle  ot  October. 
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The  teleutospores  are  sometimes  found  in  a  semi-rudimentary  condi¬ 
tion.  The  spots  are  found  on  both  surfaces  of  the  leaf.  The  effects  on 
the  nectarine  are  similar  to  those  on  the  peach. 

In  southern  California  the  apricot  is  not  commonly  affected  by  rust 
to  as  great  an  extent  as  are  the  prune  and  peach,  although  usually  the 
disease  may  be  seen  in  nearly  all  orchards  in  the  coast  region.  Some¬ 
times  the  margin  of  the  leaf  is  most  affected,  but  all  portions  may  be 
diseased.  As  in  the  previously  mentioned  cases,  the  uredospores  pre¬ 
dominate.  The  teleutospores  are  less  abundant  than  upon  the  peach. 
The  two  forms  when  present  are  large  and  well  developed.  The  rust 
produces  on  the  apricot  small,  irregular,  reddish,  scar-like  spots,  which 
show  on  both  surfaces  of  the  leaf.  The  under  surface  finally  turns  a 
yellowish  color  and  becomes  powdery  with  the  abundant  uredospores. 
When  badly  diseased,  the  whole  leaf  may  turn  yellow  and  fall  prema¬ 
turely.  As  yet,  however,  I  have  not  seen  this  tree  entirely  defoliated 
by  the  disease. 

In  the  East  the  cherry  is  more  or  less  injured  by  the  same  parasite, 
and  I  have  no  doubt  that  this  is  also  the  case  for  portions  of  the  Pacific 
coast.  As  the  cherry  is  neither  extensively  nor  successfully  grown  in 
the  warmer  valleys  of  southern  California,  we  have  not  had  sufficient 
material  for  a  general  study.  Farther  north,  and  in  the  more  elevated 
regions  of  the  southern  portion,  where  this  fruit  thrives,  the  parasite 
may  be  looked  for. 

The  almond  is  infected  by  the  rust  to  a  limited  degree.  Both  teleuto¬ 
spores  and  uredospores  have  been  found,  although  the  former  were 
rare  in  the  material  examined.  The  teleutospores  were  rather  small. 
The  uredospores  varied  greatly  in  size  and  form,  and  in  thickness  of 
their  walls.  Some  were  dark  and  nearly  spherical,  while  others  were 
normal  in  form  and  thickness.  So  far  as  seen,  the  almond  is  not  defoli¬ 
ated  in  California  by  the  parasite. 


TREATMENT. 

The  prune  rust  fungus  is  a  truly  endophytic  parasite,  vegetating  and 
obtaining  its  nourishment  wholly  within  the  tissues  of  its  host,  and 
only  appearing  at  the  surface  of  the  leaf  for  spore  formation.  This 
makes  it  evident  that  the  treatment  for  the  disease  should  be  preventive 
in  its  nature.  The  application  of  sprays  or  other  treatment  after  the 
parasite  is  within  the  tissues  of  its  host  can  not  act  remedially  and  can 
only  serve  to  prevent  further  infection. 

The  serious  action  of  this  parasite  during  the  summer  of  1891,  and  the 
fact  that  its  attacks  were  more  general  and  severe  than  in  18S9,  seemed 
to  indicate  that  the  disease  was  increasing,  and  it  was  decided  to  under¬ 
take  a  series  of  preventive  experiments.  This  was  the  more  necessary 
because  the  climatic  conditions  are  very  different  in  the  coast  valleys 
of  southern  California  from  those  of  the  portions  of  the  Eastern  States 
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where  most  experimental  work  of  this  nature  has  been  conducted. 
Methods  applicable  to  the  one  region  might  be  unsatisfactory  in  the 
other.  It  was  desirable,  also,  that  the  work  be  done  with  the  prune, 
which  is  not  grown  much  in  the  East,  and  with  which  no  experiments, 
as  far  as  known,  had  been  conducted.  The  line  of  treatment  offering 
the  greatest  prospects  of  success  was  published  by  the  writer  early  in 
the  spring  of  1892,  so  that  those  who  desired  might  experiment  in  their 
own  orchards.* 

Portions  of  two  prune  orchards,  in  which  the  rust  had  developed  to 
a  marked  extent  in  1891  were  selected  for  the  experiment.  The  orchards 
were  about  5  miles  apart,  one  south  of  Santa  Ana  and  the  other  east 
of  Orange,  Oal.  The  trees  in  one  orchard  were  sprayed  with  modified 
eau  celeste,  while  a  portion  of  those  in  the  other  orchard  were  sprayed 
with  modified  eau  celeste  and  a  portion  with  ammoniacal  copper  car¬ 
bonate.  The  number  of  treatments  and  time  of  application  were  varied 
with  different  lots  of  trees.  Besides  these,  two  other  orchards  in  the 
vicinity  of  Santa  Ana  were  sprayed  by  their  owners,  both  gentlemen 
using  the  modified  eau  celeste  according  to  the  formula  followed  in  our 
work.  One  of  the  orchards,  belonging  to  Mr.  Charles  Leslie,  is  sit¬ 
uated  northwest  of  Santa  Ana,  on  ground  somewhat  lower  than  that  of 
any  of  the  other  orchards  treated. 

Fortunately  for  the  growers,  but  unfortunately  for  our  experiments, 
the  rust  did  not  develop  as  early,  and  was  not  as  general  nor  as 
virulent  in  the  season  of  1892  as  in  1891.  The  disease  did  develop, 
however,  in  the  orchard  of  Mr.  Leslie,  though  later  than  usual  and 
with  less  virulence.  Here  a  striking  contrast  was  observed  between 
the  treated  and  untreated  trees  about  the  1st  of  October,  qjid  we  are 
now  able  to  show  the  efficacy  of  the  spray  used  and  to  give  the  details 
and  necessary  expense  of  application. 

In  relation  to  the  application  of  sprays,  it  may  be  said  that  for  young 
trees  of  small  size  and  pruned  low,  the  knapsack  sprayer  may  some¬ 
times  be  used  to  advantage.  This  is  especially  true  of  gardens  and 
orchards  of  small  extent.  Treatment  of  small  trees  with  a  knapsack 
sprayer  will  require  from  one  and  one-half  to  three  minutes  per  tree, 
according  to  size  and  state  of  development  of  the  foilage.  The  tank  of 
the  sprayer  holds  about  4  gallons,  and  to  avoid  loss  of  time  some  con¬ 
venient  mode  of  refilling  should  be  near  at  hand  in  the  field.  For  trees 
4  or  5  years  old  a  cart  sprayer  holding  one  or  two  barrels  of  the  spray¬ 
ing  mixture  is  very  convenient.  Experiments  were  conducted  with 
the  a  Little  Giant”  cart,  holding  slightly  over  a  barrel.  The  tank  is 

*  See  notes  on  “Fungous  diseases  and  tlieir  treatment. ”<Troc.  and  Trans,  ot  the 
Pomological  Soc.  of  Southern  California,  Redlands,  May  27  and  28,  1892,  pp.  24-29; 
also,  Rural  Californian,  June,  1892,  pp.  303-305,  and  extracts  in  numerous  other 
journals.  The  present  season’s  work  has  shown  that  the  disease  mav  he  controlled 
with  fewer  sprayings  and  at  less  expense  than  were  thought  necessary  at  the  time 
these  recommendations  were  made. 
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mounted  on  two  large  iron  wheels,  with  a  third  and  smaller  wheel  m 
front  as  a  support.  It  is  supplied  with  a  good  brass  force  pump  cap¬ 
able  of  throwing  two  sprays.  It  may  be  drawn  either  by  hand  or  by 
a  horse  directly  attached,  or  it  may  be  placed  in  a  light  one-horse 
wagon.  The  last  arrangement  raises  the  head  of  liquid,  and  enables 
the  cart  to  be  easily  drawn  in  soft  or  plowed  ground.  A  fair-sized 
orchard  can  be  thus  treated  with  little  loss  of  time. 

If  the  trees  to  be  sprayed  are  large  (G  years  old  or  older),  and 
especially  if  the  orchard  be  extensive,  it  is  well  to  have  a  special  tank. 
The  horizontal  wooden  tank,  resembling  a  cylinder,  but  narrowed 
toward  one  end,  is  now  considered  by  many  the  best  pattern  made, 
although  somewhat  more  expensive  than  the  rectangular  box  tanks. 
It  is,  however,  much  less  liable  to  leak,  and  is  especially  suited  to  keep¬ 
ing  its  contents  well  stirred.* 

From  the  fact  that  the  rust  fruits  mostly  on  the  under  surface  of  the 
leaves,  as  well  as  from  a  study  of  the  habits  of  other  fungi  in  this 
region,!  it  appears  probable  that  infection  of  the  host  occurs  in  most 

*For  those  who  may  desire  to  construct  a  tank  of  this  description,  measurements 
are  given  of  the  one  owned  and  used  by  Mr.  Leslie  in  his  treated  orchard.  It  is 
intended  to  rest  on  a  platform  placed  upon  the  holsters  of  a  common  lumber  wagon, 
and  supported  and  kept  from  rolling  by  transverse  scantling  made  concave  above. 
The  length  of  the  side  of  the  tank  is  9  feet  8  inches.  Its  diameter  at  the  small  head 
is  27  inches  inside  measure,  and  31  inches  outside  measure.  At  the  large  end  the 
inside  diameter  at  the  head  is  31  inches,  and  the  outside  measure  35  inches.  This 
diameter  allows  the  tank  to  fit  Avell  between  bolster  stakes,  which  are  3  feet  apart. 
The  heads  of  the  tank  set  back  3  inches  from  the  ends  of  the  staves.  The  staves  are 
made  of  2-inch  dressed  plank  about  inches  wide  at  the  broad  end  and  narrowed 
toward  the  small  end  to  about  4  inches,  and  are  all  beveled  on  the  edge.  Six  bands 
of  iron  are  hsed  as  hoops,  which  are  A  by  2  inches.  Oue  is  placed  opposite  each 
head  and  the  other  four  at  equal  distances  between  them.  This  tank  holds,  approxi¬ 
mately,  300  gallons,  and  by  placing  it  so  that  its  upper  surface  is  level  the  tank  may 
be  completely  filled;  thus  arranged,  the  last  of  the  fluid  it  contains  will  flow  to  the 
large  end,  where  all  may  be  pumped  out  by  the  force  pump  situated  there.  The 
tank  is  filled  through  an  opening  12  by  16  inches,  supplied  with  cover  and  screen, 
located  at  the  center  of  the  tank.  Near  the  bottom  of  the  large  head  is  a  bung  for 
cleaning  out.  The  force  pump  is  firmly  fastened  to  the  top  and  near  the  large  end 
of  the  tank,  and  the  suction  pipe  reaches  nearly  to  the  bottom.  The  pump  should 
be  strong,  double-acting,  furnished  with  large  air  chamber  to  insure  an  even  flow, 
and  is  usually  of  the  piston  pattern.  Brass  fittings  or  a  brass  pump  are  preferable 
to  those  of  iron.  Arrangements  should  be  made  for  dividing  the  discharge  pipe  by 
the  attachment  to  its  ends  of  separate  lengths  of  hose.  The  hose  should  bo  of 
good  quality  and  each  piece  should  be  about  25  feet  long.  Thus  equipped,  two 
trees  may  be  sprayed  on  each  side  of  the  wagon  before  it  is  moved.  The  free  end 
ot  each  hose  should  be  attached  to  a  brass  pipe  6  or  7  feet  long,  and  carrying  the 
nozzle  at  its  extremity.  Iron  pipe  corrodes  too  easily  with  the  copper  sulphate 
mixtures,  and,  being  heavier,  the  work  done  with  it  is  not  apt  to  be  as  satisfactory. 

t  See  observations  on  the  habits  of  Cercospora  circumscissa  Sacc.  in  this  Journal 
(vol.  vn,  No.  2,  p.  69).  This  parasite  is  shown  to  affect  almond  branches  to  a  much 
greater  extent  upon  the  lower  than  upon  the  upper  surface.  The  more  favorable 
conditions  of  humidity  below  the  branch,  there  assigned  as  the  partial  cause,  would 
apply  equally  well  in  the  present  case. 
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instances  from  the  germination  of  spores  on  the* under  side  the  leaf. 
For  this  reason  it  is  essential  that  the  under  surface  receive  the  most 
thorough  treatment.  In  the  experiments  here  described  four  nozzles 
were  used,  viz,  the  Climax,  the  San  Jose,  the  Cyclone,  and  the  Improved 
Yermorel,  and  their  adaptation  to  the  work  noted.  They  are  all  good 
nozzles,  but  when  used  with  eau  celeste  mixtures  a  serious  defect  is  found 
in  all  of  them.  The  corrosive  action  of  this  spray,  whether  the  latter  be 
formed  according  to  the  modified  formula  or  not,  destroys  the  brass 
netting  of  the  Climax  nozzle  and  the  brass  plate  containing  the  slot  of 
the  San  Jose.  The  action  on  the  other  nozzles  is  similar,  but  the  brass 
being  thicker  the  openings  enlarge  less  rapidly.  The  manufacturers  of 
the  Climax  nozzles  state  their  intention  to  supply  aluminium  nets  for 
them,  which  will  probably  withstand  the  spray.  This  is  a  more  impor¬ 
tant  matter  than  it  at  first  appears,  and  is  especially  so  to  Californians. 
In  California  fewer  applications  of  fungicides  are  required  than  in  the 
East,  because  of  the  partial  absence  of  summer  rains  along  the  south¬ 
ern  Pacific  coast,  but  these  applications  should  be  more  thorough.  To 
properly  spray  a  tree  Avith  one  or  two  applications  the  spray  must  be 
fine,  uniform,  and  carefully  applied.  To  form  this  spray  the  nozzles 
used  must  be  in  good  condition,  Avliich  is  not  true  Avhen  the  openings 
are  enlarged  j  in  this  case  the  liquid  falls  on  the  foliage  in  coarse  drops, 
which  run  together  and  dry.  When  large  areas  are  thus  wetted  the 
fluid  will  often  u creep’7  or  u crawl7’  when  drying,  as  paints  do  Avlien 
water  is  accidentally  mixed  with  the  oil.  In  this  way  the  copper  salts 
are  brought  together  and  dried  in  a  few  large  areas  instead  of  being 


distributed,  over  the  leaf  in  small  drops  which  dry  where  they  fall. 
With  enlarged  openings  in  the  nozzle  much  of  the  leaf  is  therefore  left 
without  the  protection  of  the  fungicide,  Avliile  Avith  the  fine  spray  the 
numerous  collections  of  dried  copper  are  distributed  by  the  humidity 
cf  the  atmosphere  or  dews  and  fogs  to  all  parts  of  the  leaf  surface. 
To  those  who  have  applied  the  resin  washes  to  citrous  trees  it  will 
be  apparent  that  the  mode  of  applying  sprays  for  fungi  is  quite  differ¬ 
ent  from  that  followed  for  scale  insects.  For  the  latter  an  effort  is 


often  made  to  uniformly  coat  the  branches  and  foliage  with  the  mix¬ 
ture,  as  the  nature  of  the  spray  used  will  alloAv  of  this  even  Avhen  the 
parts  are  completely  wetted.  With  the  copper  Avashes,  however,  the 
parts  should  be  finely  sprayed  and  not  overwetted  if  the  attacks  of 
fungi  are  to  be  prevented  in  the  most  satisfactory  manner.  Foliage 
thus  overwetted  by  almost  any  of  the  copper  sprays,  and  especially  by 
eau  celeste,  is  apt  to  be  more  or  less  burned.  Prune  trees  have  been 
entirely  defoliated  Avhere  the  spray  Avas  too  coarse. 

If  the  San  Jose  or  Climax  nozzle  be  used,  the  perforated  plates  and 
brass- wire  screens  should  be  replaced  as  soon  as  corroded.  With  the 
Cyclone  nozzle  no  arrangement  is  found  for  a  renewal  of  the  corroded 
parts.  Hence  this  nozzle,  to  be  satisfactory,  should  be  made  of  noncor¬ 
rosive  metal.  It  presents  one  very  desirable  feature,  viz.,  the  spray  is 
23192 — No.  4 - 3 
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thrown  out  laterally*.  Where  the  spray  is  thrown  directly  ahead  from 
the  workman,  especially  if  small  trees  are  being  treated,  or  if  there  be 
a  wind,  much  of  the  spray  passes  beyond  the  tree.  Besides  this,  the 
under  surface  of  the  foliage  is  not  so  perfectly  sprayed  as  it  could  be 
by  the  use  of  a  nozzle  throwing  a  lateral  spray  upward  toward  the 
under  surface  of  the  leaves,  or  downward  upon  their  upper  surface. 
The  application  is  thus  made  directly  to  the  leaf  surface  to  be  treated 
and  little  loss  of  material  or  time  is  sustained.  With  those  having  a 
large  number  of  trees  to  spray,  this  saving  is  of  prime  importance. 
There  should  always  be  a  swivel  in  the  pipe  to  which  the  nozzle  is 
attached.  This  allows  the  easy  turning  of  the  pipe  while  spraying  the 
interior  of  the  top  of  the  tree,  and  the  spray  is  sent  in  all  directions 
without  withdrawing  the  pipe.  Where  it  is  not  absolutely  necessary 
to  use  eau  celeste,  corrosion  of  the  nozzles  will  be  avoided  by  the  use  of 
aminoniacal  copper  carbonate.  This  spray,  besides  being  nearly  or 
quite  as  effective  as  the  modified  eau  celeste  and  lacking  the  corrosive 
action  on  nozzles  and  other  metallic  fittings,  has  the  advantage  of  not 
showing  to  an  obvious  extent  upon  the  treated  fruit.  The  eau  celeste 
is  often  discernible  upon  the  prunes  at  the  time  they  are  gathered. 

The  following  are  the  formuhe  for  making  aminoniacal  copper  car¬ 
bonate  and  modified  eau  celeste: 


Aminoniacal  copper  carbonate. — In  a  wooden  pail  place  5  ounces  of  copper  carbonate, 
soften  the  carbonate  to  a  paste  by  the  addition  of  a  little  water,  add  3  pints  of  strong 
ammonia  (26°),  and  stir  until  the  carbonate  is  dissolved.  If  it  will  not  wholly  dis¬ 
solve  add  sufficient  ammonia  to  accomplish  that  result.  Pour  into  a  barrel  holding  45 
or  50  gallons  and  fill  the  barrel  with  water. 

Modified  can  celeste. — Dissolve  4  pounds  of  copper  sulphate  in  a  wooden  vessel  con¬ 
taining  10  or  12  gallons  of  water,  and  afterwards  stir  in  5  pounds  of  sal  soda.  When 
the  soda  is  dissolved  pour  in  3  pints  of  strong  ammonia  (26°)  and  dilute  to  45  gallons 
with  water. 


As  already  indicated,  the  Leslie  orchard,  which  was  sprayed  with 
modified  eau  celeste,  presented  the  most  evident  beneficial  results  seen 
in  any  of  the  orchards  treated.  This,  it  is  believed,  was  not  due  to 
any  superiority  of  eau  celeste  over  ammoniacal  copper  carbonate, 
but  to  the  early  and  more  marked  development  of  the  disease  in  that 
orchard  than  in  the  others.  It  has  been  shown  during  the  past  summer, 
in  a  carefully  conducted  series  of  experiments  in  combating  the  shot- 
hole  fungus  of  the  almond  ( Gercospora  circumscissa ),  that  modified  eau 
celeste  and  ammoniacal  copper  carbonate  possess  almost  exactly  equiv¬ 
alent  value  as  fungicides.  This  being  true,  there  are  several  reasons 
why  the  amoniacal  copper  carbonate  is  to  be  preferred  for  this  work: 
(1)  It  costs  much  less  than  the  other  spray;  (2)  it  is  less  liable  to  injure 
the  foliage,  and  does  not  seriously  affect  the  nozzles  and  other  metal 
appliances  used  in  spraying;  (3)  spotting  of  the  fruit  and  foliage  is 
much  less  distinct  than  that  caused  by  modified  eau  celeste;  (4)  it  is 
easier  to  prepare. 
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The  cost  of  the  ammoniacal  copper  carbonate  will  vary  in  different 
portions  of  the  country.  The  wholesale  price  of  copper  carbonate  in 
the  Eastern  cities  is  about  40  cents  per  pound.  To  this  about  3  cents 
should  be  added  for  freight  to  the  Pacific  coast,  making  the  cost  43 
cents  per  pound  in  California.  Ammonia  (26°)  can  be  had  at  8  cents 
per  pound  in  the  East,  and  should  not  exceed  10  cents  per  pound  in 
California.  At  these  prices  the  cost  of  the  ammoniacal  copper  carbon¬ 
ate  solution,  made  according  to  the  above  formula,  would  be  $1  per 
100  gallons.  This  cost  may  be  reduced  by  making  the  copper  carbo¬ 
nate  at  home  from  sulphate  of  copper  and  sal  soda,  as  follows: 

To  make  copper  carbonate. — Dissolve  in  a  large  wooden  tub  6  pounds  of  copper  sul¬ 
phate  in  hot  water.  In  another  wooden  vessel  dissolve  7  pounds  of  sal  soda  in  hot 
water.  When  both  solutions  are  cool  pour  the  soda  solution  into  the  copper  solu¬ 
tion  and  fill  the  tub  with  water.  Unite  these  mixtures  slowly  or  they  will  overtiow. 
Stir  thoroughly  after  the  water  is  added  and  allow  the  solution  to  stand  twenty-four 
hours;  then  draw  off  all  the  clear  liquid  with  a  siphon.  Fill  the  tub  with  water, 
stir,  and  again  allow  it  to  stand  twenty-four  hours.and  settle,  and  then  draw  off  the 
liquid  as  before.  Dry  the  substance  remaining,  which  is  mostly  carbonate  of  cop¬ 
per.  When  dry  it  should  be  a  light  green  powder.  The  sediment  may  be  dried  in 
an  earthen  jar  kept  in  a  kettle  of  boiling  water  or  in  the  sun. 

If  the  sulphate  of  copper  and  sal  soda  are  of  good  quality,  which 
may  be  told  by  the  deep  blue  of  the  former  and  the  transparency  of  the 
latter,*  the  quantity  given  in  the  above  formula  should  make  2.J  pounds 
of  the  carbonate. 

The  average  wholesale  price  of  copper  sulphate  in  the  East  is  6  cents 
per  pound  and  that  of  sal  soda  1J  cents.  The  Santa  Fe  Railroad  Com¬ 
pany  lias  quoted  freight  rates  on  these  chemicals  from  Chicago  to  Santa 
Ana  at  1J  cents.  This  makes  the  cost  of  copper  sulphate  on  the 
Pacific  coast  cents  and  of  sal  soda  3  cents  per  pound.  At  these 
rates  6  pounds  of  copper  sulphate  and  7  pounds  of  sal  soda  would  cost 
66  cents;  and  as  this  quantity  makes  2^  pounds  of  the  carbonate,  the 
cost  per  pound  of  this  chemical,  when  made  at  home,  is  26  cents.  For 
45  gallons  of  spray,  according  to  the  above  formula,  there  would  be 
used  5  ounces  of  carbonate,  worth  8  cents,  and  3  pints  of  ammonia, 
worth  30  cents,  a  cost  of  80  cents  for  100  gallons,  or  a  saving  of  20  cents 
per  100  gallons  by  the  home  manufacture  of  the  carbonate.  At  the 
above  prices  for  copper  sulphate,  sal  soda,  and  ammonia,  when  used  to 
make  modified  eau  celeste,  45  gallons  would  cost  75  cents,  or  $1.66  per 
100  gallons. 

The  amount  saved  by  using  the  ammoniacal  copper  carbonate  instead 
of  the  modified  eau  celeste  is  worth  considering  where  a  large  orchard 
is  to  be  sprayed.  With  the  other  advantages  already  enumerated,  the 

*  Air-slaked  sal  soda  or  pale  blue  sulphate  of  copper  should  never  be  used  in  any 
spray  work.  If  the  former  be  used  in  making  copper  carbonate,  a  magma  will  be 
formed  when  the  two  mixtures  are  united,  which  will  prevent  the  satisfactory  com¬ 
pletion  of  the  process;  and  if  it  be  used  in  making  the  modified  eau  celeste  the  acid 
of  the  spray  will  remain  so  strong  as  to  burn  the  foliage. 
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former  spray  becomes  much  more  desirable  than  tbe  latter  tor  most 
work. 

The  cost  of  spraying  an  orchard  depends  upon  the  size  of  the  trees, 
the  state  of  development  of  the  foliage,  the  presence  or  absence  of  wind 
when  the  sprays  are  applied,  the  fineness  of  the  spray  used,  the 
thoroughness  of  the  work,  and  the  cost  of  labor  and  material. 

About  350  prune  trees  5  years  old  were  sprayed  in  the  Leslie  orchard 
with  600  gallons  of  modified  eau  celeste,  the  application  of  which 
required  three  men  and  a  team  for  thirteen  hours.  In  this  work  the 
San  Jose  nozzle  was  used.  The  corrosive  action  of  the  spray  injured 
the  plates  of  the  nozzles  so  that  more  of  the  solution  was  used  than 
was  required  to  do  the  work.  The  direct  throw  of  the  spray  added  to 
this  loss  and  the  loss  of  time  was  proportionate.  From  carefully  kept 
records  of  my  own  experimental  work,  it  appears  that  at  least  25  per 
cent  more  material  and  time  was  consumed  in  this  orchard  than  was 
needed  if  the  work  had  been  done  with  ammoniacal  copper  carbonate 
applied  with  a  lateral  nozzle.  This  would  reduce  the  spray  needed  to 
450  gallons,  and  the  time  for  applying  to  about  ten  hours.  The  cost  of 
450  gallons  of  ammoniacal  copper  carbonate  at  $1  per  100  gallons  is 
$1.50.  Estimating  the  cost  of  a  man  and  team  at  $3  per  day,  and  of 
2  men  for  applying  the  spray  at  $1.50  each  per  day,  the  cost  of  applying 
the  spray  would  be  $6  for  ten  hours,  or  60  cents  per  hour.  At  this 
rate  the  total  cost  is  $10.50  for  350  trees,  or  an  average  of  3  cents  per 
tree  for  a  single  spraying.  This  is  not  an  underestimate,  where  the 
chemicals  are  purchased  at  wholesale  prices  and  properly  applied. 
The  expense  of  spraying  large  trees  will  be  increased  in  proportion  to 
the  increase  in  size. 

The  number  of  treatments  necessary  to  prevent  the  injurious  effects 
of  the  parasite  varies  from  season  to  season.  In  the  East  the  treat¬ 
ments  should  be  more  numerous  and  at  shorter  intervals  than  in  Cali¬ 
fornia.  At  present  it  is  believed  that  in  southern  California  two 
thorough  sprayings  of  the  prune  tree  will  sufficiently  keep  the  parasite 
under  control.  Although  no  rigid  rule  can  be  given  as  to  dates,  it 
is  probable  from  the  past  season’s  work  that  the  first  treatment  may  be 
safely  made  about  the  time  the  trees  cease  to  bloom,  and  when  the  old 
wood  is  in  nearly  full  leaf.  A  second  spraying  should  be  made  after 
a  fair  amount  of  new  wood  and  foliage  has  been  formed.  When  these 
two  treatments  are  carefully  and  thoroughly  made,  say  about  the  1st  ot 
May  and  again  about  the  1st  of  June,  varying  according  to  conditions, 
it  will  rarely  be  found  necessary  to  treat  the  trees  a  third  time,  unless 
the  orchard  be  situated  in  a  low  and  damp  region.  In  this  case  a  third 
spraying  may  be  given  two  to  three  weeks  after  the  second. 

The  dry  summers  of  California  allow  the  spray  to  remain  on  the 
foliage  until  the  fall  rains,  that  is,  in  cases  where  the  applications  are 
made  after  the  last  spring  rains.  In  the  Santa  Ana  Valley  trees 
sprayed  in  May  clearly  showed  the  copper  on  their  leaves  as  late  as 
the  last  of  October. 
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Prune  Orchard  Treated  for  Rust 
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Prune  Orchard  Untreated  and  Defoliated  by  Rust  Fungus 
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Treated  Prune  Tree  5  Years  Old. 
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Untreated  Prune  Tree  7  Years  Old 
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DESCRIPTION  OF  PLATES. 

Plate  xxxiv. — Leslie  prime  orchard,  7  years  old,  grown  on  a  rich,  deep,  fine 
sedimentary  soil;  situated  about  2  miles  northwest  of  Santa  Ana,  Cal. ;  affected 
by  rust  in  1891  and  again  in  1892.  It  was  sprayed  with  modified  eau  celeste  dur¬ 
ing  the  first  half  of  June,  1892,  receiving  one  treatment  during  the  season.  This 
treatment  was  sufficient  to  cause  the  trees  to  retain  their  foliage,  to  the  extent 
shown,  unt.  1  October  4,  when  the  photograph  was  taken.  Compare  with  Plate 
xxxv,  which  shows  the  untreated  half  of  the  same  orchard. 

Plate  xxxv. — Unsprayed  half  of  the  prune  orchard  represented  in  Plate  xxxiv. 
The  trees  were  defoliated  through  the  action  of  rust.  Photographed  October  3. 

Plate  xxxvi. — Prune  tree  5  years  old,  treated  about  the  1st  of  June,  1892,  with 
modified  eau  celeste.  This  tree  was  in  an  orchard  affected  by  the  rust,  and  should 
be  compared  with  the  tree  shown  in  Plate  xxx  vn.  Photographed  October  3,  1892. 

Plate  xxxvii. — Prune  tree  7  years  old  and  wholly  defoliated  by  rust.  Had  been 
bare  some  time  before  the  photograph  was  taken  on  October  3,  1892.  Compare 
with  Plates  xxxiv  and  xxxvi. 


PRELIMINARY  NOTICE  OF  A  FUNGOUS  PARASITE  ON  ALEYRODES 

CITRI  R.  &  H. 

By  H.  J.  Webber. 

In  the  course  of  some  investigations  on  “  sooty  mold,”  *  a  fungous 
disease  of  the  orange  and  other  citrous  fruits,  it  was  soon  learned  that 
in  order  to  successfully  combat  the  fungus  means  must  first  be  found 
to  remove  the  insect  pests,  which  evidently  induce  the  disease.  In 
Florida  the  “ sooty  mold”  is  principally  nourished  by  the  lioneydew 
excreted  by  Aleyrodes  citri  (the  so-called  “ white  fly”)  and  certain 
waxy  scale  insects  and  aphids  ;  however,  it  becomes  serious  only  as  it 
follows  Aleyrodes  citri.  In  view  of  these  facts,  experiments  have  been 
conducted  for  the  purpose  of  determining  the  most  effective  means  of 
combating  Aleyrodes.  Attempts  have  been  made  to  discover  insect 
enemies  of  Aleyrodes  citri  which  would  aid  in  keeping  the  pest  in  check, 
but  to  my  knowledge  no  such  parasite  lias  been  discovered.  In  this 
state  of  our  knowledge,  I  am  fortunately  able  to  announce  the  discovery 
of  a  fungus  which  is  parasitic  on  the  larvae  and  pupae  of  Aleyrodes  citri , 
and  which  may  prove  useful  in  fighting  the  insect. 

While  walking  through  the  orange  grove  of  Mr.  J.  II.  Harp,  of  Cres¬ 
cent  City,  Fla.,  in  August,  1893,  some  leaves  infested  with  the  larvae  and 
pupae  of  Aleyrodes  citri  were  collected.  Mixed  with  the  insects  on  the 
same  leaves  the  orange-red  pustules  of  a  fungus  were  found,  but  noth¬ 
ing  was  thought  of  the  significance  of  the  discovery  at  the  time.  In 
January,  1894, 1  visited  the  orange  grove  of  Mr.  W.  B.  Yarn,  at  Bartow, 
Fla.,  and  again  found  the  same  fungus  in  considerable  abundance.  A 
more  careful  examination  of  this  material  led  to  the  conclusion  that  the 
fungus  was  probably  a  parasite  on  the  larvae  and  pupae  of  Aleyrodes 


Captiodium  citri  B.  &-  Desm. 
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citri.  Numerous  groves  where  the  fungus  infests  Aleyrodes  have  since 
been  examined,  particularly  in  the  vicinity  of  Crescent  City  and  Gaines¬ 
ville,  Fla.  The  fungus  has  been  provisionally  identified  as  Ascher sonia 
tahitensis  Mont.  It  occurs  in  orange  groves  at  Crescent  City,  Bartow, 
Panasoftkee,  Gainesville,  and  Manatee.  In  the  noted  groves  of  Citra, 
Fla.,  where  some  300  acres  of  orange  grove  are  literally  black  from  the 
effects  of  u  sooty  mold  ”  following  Aleyrodes,  no  signs  of  Aschersonia 
have  as  yet  been  discovered.  Many  other  groves  in  the  State  where 
Aleyrodes  citri  occurs  still  remain  free  from  this  friendly  fungus. 

Experiments  have  been  started  to  spread  Aschersonia  tahitensis 
into  uninfected  groves,  both  by  introducing  small  trees  harboring 
affected  Aleyrodes  citri  pupae  and  also  by  artificial  means. 

In  the  town  of  Gainesville,  where  for  a  number  of  years  Aleyrodes  citri 
has  been  very  abundant  and  destructive,  the  trees  are  now  acknowl¬ 
edged  by  general  accord  to  be  much  better  than  they  have  been  since 
first  attacked.  An  examination  of  the  trees  here  shows  Aschersonia  to 
be  very  abundant.  On  many  trees  it  is  indeed  difficult  to  find  a  living 
pupa  of  Aleyrodes  citri.  In  such  cases  the  lower  surfaces  of  the  leaves 
are  thickly  dotted  with  the  orange-red  pustules  of  Aschersonia. 

When  the  parasitic  fungus  ( Aschersonia  tahitensis)  has  grown  to 
maturity  it  is  easily  removed  from  the  leaf,  the  switching  of  the  leaves 
and  branches  resulting  in  the  removal  of  many  of  the  pustules.  The 
bright  green  spots,  where  the  surface  of  the  leaf  is  thus  revealed,  sur¬ 
rounded  by  the  black  “  sooty  mold,  ”  are  quite  conspicuous. 

The  growth  of  Aschersonia  tahitensis  on  the  larvm  and  pupae  of  Aley¬ 
rodes  causes  the  scale  to  noticeably  enlarge.  The  liyplue  of  Ascherso¬ 
nia  burst  out  around  the  edge  of  the  scale,  forming  a  dense  fringe.  The 
mycelium  gradually  grows  up  over  the  scale  and  eventually  entirely 
surrounds  it,  so  that  in  the  advanced  stages  of  the  fungus  it  is  difficult 
to  find  the  fragments  of  the  Aleyrodes  scale. 

A  species  of  Aschersonia ,  probably  the  same  as  that  infesting  Aley- 
rodes  citri,  has  also  been  discovered  at  Gainesville,  Fla.,  growing  in  con¬ 
siderable  abundance  on  a  waxy  scale  ( Lecanium )  of  the  sweet  bay  tree. 
This  scale  also  secretes  lioneydew  in  considerable  quantities  and  is  fol¬ 
lowed  by  the  u  sooty  mold.” 

In  the  present  stage  of  the  investigation  it  can  not  be  positively 
stated  whether  the  spread  of  Aschersonia  will  be  rapid  enough  to  - 
materially  check  the  ravages  of  Aleyrodes  citri,  but  appearances  point 
strongly  to  this  conclusion.  The  matter  is  being  investigated  and  will 
.  be  reported  upon  later. 

Subtropical  Laboratory, 

Eustis ,  Fla. 
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AN  IMPROVED  METHOD  OF  MAKING  BORDEAUX  MIXTURE. 

■ 

By  W.  T.  Swingle. 

Since  the  first  of  the  year  I  have  had  under  way  rather  extensive 
experiments  with  Bordeaux  mixture  to  determine  its  effectiveness  in 
preventing  a  fungous  disease  of  the  lemon  known  as  scab.  The  neces¬ 
sity  of  making  large  quantities  of  the  mixture  soon  showed  how  slow 
and  inefficient  the  common  methods  for  its  preparation  are.  After  a 
number  of  attempts  a  much  quicker  and  at  the  same  time  better  method 
was  worked  out,  and  it  is  the  object  of  this  paper  to  call  attention  to  the 
method.  It  might  be  noted  that  the  lemon  proves  to  be  exceedingly 
sensitive  to  slight  changes  in  the  composition  of  the  mixture,  and  hence 
is  a  very  good  plant  to  use  in  determining  the  best  form  of  this  fungicide. 

METHODS  OF  DISSOLVING  THE  COPPER  SULPHATE. 

Probably  the  best  method  of  dissolving  large  quantities  of  copper 
sulphate  without  heat  is  that  suggested  by  Mr.  M.  B.  Waite  in  1893 
and  described  on  page  336  of  this  number  of  the  Journal.  By  this 
method  it  is  a  simple  matter  to  prepare  strong  solutions  containing  as 
much  as  2  pounds  of  copper  sulphate  to  the  gallon.  Moreover,  it  is 
possible  to  use  large  crystals  instead  of  the  more  expensive  and  more 
easily  adulterated  pulverized  bluestone.  Another  method,  still  more 
expeditious  and  superior  to  the  old  way  of  pouring  hot  water  on  the 
bluestone  and  stirring  it  till  it  dissolves,  is  to  conduct  steam  into  the 
bottom  of  a  barrel  containing  the  copper  sulphate  and  water.  With  a 
small  supply  of  steam,  especially  if  under  considerable  pressure,  the 
water  can  be  heated  in  an  incredibly  short  time.  Besides,  the  current 
of  steam  issuing  from  the  pipe  sets  the  water  and  crystals  in  violent 
motion  and  insures  a  frequent  change  of  the  water  in  contact  with  crys¬ 
tals.  In  all  cases  where  the  solution  is  effected  with  the  aid  of  heat  it 
should  be  allowed  to  cool  before  being  used.* 

STOCK  SOLUTION  OF  COPPER  SULPHATE. 

As  early  as  1887  the  French  viticulturist  Bicaudt  published  an 
account  of  a  method  of  making  a  strong  solution  containing  a  known 
weight  of  copper  sulphate  to  each  liter.  This  makes  what  is  commonly 

*  While  working  at  the  Kansas  Experiment  Station  in  1890,  Prof.  W.  A.  Kellerman 
and  myself  found  steam  conducted  through  a  small  pipe  fitted  with  a  stopcock  to  be 
a  most  valuable  means  of  keeping  the  temperature  ot  the  water  at  132u  1 .  for  treat¬ 
ing  smut  of  oats  and  wheat  (see  Kellerman  and  Swingle,  Ivans.  Agr.  Exp.  Sta.  Bull. 
No.  12,  Aug.,  1890,  p.  49;  and  Georgeson,  Burtis,  and  Shelton,  Kans.  Agr.  Exp.  Sta. 
Bull.  No.  29,  Dec.  29,  pp.  177-178).  Mr.  W.  C.  Hewitt,  manager  of  the  Sunset  Orange 
Company,  Stanton,  Fla.,  tells  me  that  he  finds  steam  invaluable  in  making  sodium  sul¬ 
phide,  kerosene  emulsion,  and  other  sprays.  This  method  ot  heating  is  unquestionably 
the  best  for  all  who  have  steam  available,  and  should  be  generally  used  by  such. 

tRicaud,  J.  Le  traitement  du  mildiou,  la  dissolution  cuivreuse  compare  aux 
autres  preparations  liquides  (Jour.  d’Agr.  Prat.,  51u  ann.,  t.  i,  No.  3,  Jan.  20,  1887, 
p.  90). 
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known  as  a  stock  solution.  In  this  country  Mr.  Waite  lias  used  this 
system  with  great  success.  His  method  is  described  on  page  337  of 
this  number  of  the  Journal.  The  advantages  of  the  system  are 
obvious;  the  delay  occasioned  by  having  to  dissolve  small  amounts  at 
a  time  is  avoided,  since  a  large  amount  can  be  dissolved  in  advance 
and  any  required  number  of  pounds  can  be  quickly  obtained  by  meas¬ 
uring  out  the  proper  number  of  gallons  without  any  operation  of  weigh¬ 
ing.  If  steam  is  used  for  dissolving  the  copper  sulphate,  exae  tly 
the  same  method  may  be  adopted  as  when  the  substance  is  dissolved 
by  suspension.  When  it  is  desired  to  have  the  solution  ready  for  use 
in  a  few  hours,  and  neither  steam  nor  hot  water  is  at  hand,  a  stock  solu¬ 
tion  containing  only  1  pound  to  the  gallon  can  readily  be  made.*  In  no 
case  should  the  copper  sulphate  be  dissolved  or  stored  in  an  iron  kettle 
or  other  metal  receptacle,  since  the  copper  is  thrown  down  and  other 
sulphates  formed.  A  case  recently  came  to  my  notice  where  after 
prolonged  boiling  of  the  copper  sulphate  solution  in  an  iron  kettle,  the 
copper  was  all  thrown  down  in  the  form  of  metallic  scales,  and  the 
liquid  on  testing  proved  to  be  almost  pure  iron  sulphate  in  solution. 
The  solution  can  be  kept  a  few  days  or  a  few  weeks  in  a  wooden  vessel 
without  noticeable  change,  but  probably  can  not  be  left  indefinitely 
without  a  slight  loss!  of  strength.  The  vessel  should  of  course  be 
kept  covered  to  prevent  evaporation  and  to  keep  out  impurities. 

SELECTING  AND  SLAKING  THE  LIME. 

Only  the  best  well-burnt  fresh  stone  lime  should  be  used  in  making 
Bordeaux  mixture.  All  powder  occurring  in  the  barrel  should  be 
looked  upon  with  suspicion,  since  it  is  very  likely  to  be  air-slaked  and 
consequently  worthless  and  even  dangerous  to  use  for  this  purpose. 
In  slaking,  some  little  care  is  required  in  order  to  get  uniformly  good 
results.  If  50  or  100  pounds  are  to  be  slaked,  the  amount  can  be 
placed  in  a  barrel  or  other  water-tight  vessel.  A  considerable  supply 
of  water  should  be  at  hand,  so  that  the  lime  will  not  get  too  dry  from 
taking  up  water  faster  than  it  can  be  supplied.  At  first  water  should 
be  added  slowly,  stirring  vigorously;  it  should  be  added  just  as  fast  as 
it  is  taken  up  by  the  lime.  The  lumps  of  lime  should  never  be  allowed 
to  project  into  the  air  for  more  than  a  few  seconds.  The  whole  slaking 
mass  must  be  most  thoroughly  stirred  or  the  lower  portions  will  not  be 
wetted  at  all,  the  upper  layers  absorbing  all  the  water.  It  will  not  do 
to  have  just  enough  water  to  cause  the  lumps  to  swell  and  fall  to  a 

In  this  case  instead  of  weighing  out  twice  as  many  pounds  as  the  barrel  holds 
gallons,  the  same  number  of  pounds  are  weighed  out  and  suspended  for  solution. 

A  heu  all  dissolved,  the  liquid  is  brought  up  to  the  required  amount.  This  gives  a 
solution  containing  1  pound  to  the  gallon. 

t  According  to  Clement,  as  quoted  by  Biedermann  in  Ladenburg,  Handworterb.  d. 
Chemie,  6,  305,  a  solution  of  copper  sulphate  kept  in  a  wooden  vessel  gradually 
deposits  crystalline  copper. 
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powder,  since  in  this  case  the  product  is  lumpy  and  makes  a  mixture 
of  poor  quality  that  clogs  the  nozzle  badly.  The  milk  of  lime  obtained 
should  be  of  the  consistency  and  have  much  the  appearance  of  thick 
cream,  and  should  be  free  from  granules  when  felt  between  the  fingers. 
In  slaking  a  small  amount  of  lime,  such  as  1  or  2  pounds,  the  mistake 
may  easily  be  made  of  adding  too  much  water  and  thus  greatly  retard¬ 
ing  the  action.  In  such  cases  it  is  best  to  use  hot  water,  adding  it 
little  by  little  as  it  is  absorbed.  There  is  very  seldom  any  difficulty  in 
getting  large  amounts  of  lime  to  slake. 

STOCK  MILK  OF  LIME. 

It  has  been  Hound  that  the  stock  method,  so  valuable  with  copper 
sulphate,  can  be  used  with  equal  advantage  for  the  lime.  A  barrel  is 
taken,  the  capacity  of  which  has  previously  been  carefully  determined, 
and  twice  as  many  pounds  of  stone  lime  are  placed  in  it  as  it  holds  gal¬ 
lons.  The  lime  is  then  slaked.  If  the  slaking  has  been  properly  done 
the  milk  of  lime  will  fill  two-thirds  to  three-fourths  of  fhe  space;  then 
water  is  added  to  bring  the  milk  of  lime  up  to  the  mark.  After  stir¬ 
ring  thoroughly  a  gallon  will  contain  the  equivalent  of  2  pounds  of 
fresh  lime.*  It  is  essential  that  the  milk  of  lime  be  well  stirred,  pref¬ 
erably  with  a  broad  paddle.  If  the  clear  liinewater  be  taken  it  will 
contain  only  about  £  ounce  of  lime  instead  of  2  pounds.  However,  as 
the  slaked  lime  is  only  a  jbrifle  more  than  twice  as  heavy  as  the 
liquid  and  is  in  an  extremely  fine  state  of  subdivision,  it  is  found 
easy  in  practice  to  stir  up  the  milk  of  lime  in  a  few  moments,  so 
that  it  is  of  practically  uniform  composition  throughout.  The  stir¬ 
ring  must  be  repeated  each  time  a  quantity  is  dipped  out.  In  settling, 
the  lime  leaves  a  clear  layer  of  liinewater  above.  This  contains  about 
1  part  in  800  of  slaked  lime  in  solution  and  absorbs  carbonic  acid 
readily  from  the  air,  forming  a  pellicle  over  the  surface.  The  barrels  of 
stock  lime  should  be  kept  as  closely  covered  as  possible,  though  if  not 
jarred  the  loss  from  this  source  is  certainly  very  small  in  the  course  of  a 
few  days  or  weeks.  However,  it  is  best  to  slake  all  the  lime  as  soon  as 
received,  and  in  case  the  barrels  of  stock  lime  have  to  stand  more  than  a 
fortnight  before  being  used,  the  barrel  should  beheaded  up  tightly  and 
either  the  head  kept  covered  with  water  or  the  whole  buried  in  the 
ground,  as  suggested  by  Mr.  Waite. 

PROPER  RATIO  OF  LIME  TO  COPPER  SULPHATE  AND  MEANS  OF  TESTING 

THE  MIXTURE. 

The  almost  universal  practice  in  this  country  has  been  to  use  4  pounds 
of  lime  to  G  pounds  of  copper  sulphate.  There  has  been  advocated  of 

*  In  case  the  stock  milk  of  lime  is  to  he  used  at  once,  it  will  be  necessary  to  allow 
it  to  cool,  since  the  heat  liberated  during  the  slaking  makes  it  very  hot,  and  Bor¬ 
deaux  mixture  made  hot  is  different  in  composition,  settles  rather  quicker,  and  is 
doubtless  decidedly  inferior  to  the  mixture  prepared  at  ordinary  temperatures. 
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late,  however,  the  method  of  Patrigeou,*  i.  e.,  adding  the  milk  of  lime 
gradually  to  the  copper  sulphate  until  the  mixture  no  longer  gives  a 
brown  precipitate  with  a  solution  of  the  yellow  prussiate  of  potash 
(potassium  ferrocyanide).  In  his  bulletin  on  Bordeaux  mixture,  soon  to 
be  issued  by  this  Division,  Mr.  D.  G.  Fairchild  expresses  doubt  as  to 
the  value  of  this  method.  As  usually  recommended,  it  is  certainly  not 
by  any  means  an  easy  method  to  apply,  though  it  is  often  assumed  to 
be  so.  If,  as  is  usually  the  case,  there  is  no  means  of  knowing  exactly 
how  much  lime  is  added,  it  is  a  tedious  process  to  obtain  enough  with¬ 
out  running  the  risk  of  using  a  great  excess.  As  long  as  the  amount 
of  lime  added  is  too  small  the  mixture  will  give  on  adding  a  drop  of 
potassium  ferrocyanide  solution  a  brown  reaction  plain  enough  to  be 
seen  against  the  greenish  blue  precipitates,  but  when  nearly  all  the 
copper  sulphate  has  been  neutralized  by  the  lime  it  is  impossible 
to  obtain  the  reaction  without  waiting  for  the  mixture  to  settle  and 
then  testing  the  clear  liquid.  Well-made  Bordeaux  mixture  settles 
very  slowly  and  begins  to  deteriorate  as  it  settles.  Moreover,  I  am  con¬ 
vinced  that  the  mixture  is  not  of  as  good  quality  when  the  lime  is 
poured  in  little  by  little  as  when  the  proper  amount  is  added  all  at 
once.  By  using  the  stock  milk  of  lime  described  above,  a  definite  idea 
is  obtained  of  the*amount  of  lime  that  has  been  added.  Moreover,  the 
proper  ratio,  when  once  carefully  determined,  can  be  followed  without 
further  testing  in  using  up  the  rest  of  the  two  stock  solutions  tested. 
Lime  must  be  added  as  long  as  a  brown  color  is  apparent,  when  a  few 
drops  of  the  solution  is  added  to  the  mixture.  A  convenient  way  of 
making  the  test  is  to  place  a  column  of  the  mixture  several  inches 
deep  in  a  small  vial  and  add  a  few  drops  of  the  solution  of  potassium 
ferrocyanide. 

Unless  care  be  taken  to  add  the  milk  of  lime  gradually,  there  is  no 
assurance  that  there  is  not  a  large  excess  of  lime  in  the  Bordeaux  mix¬ 
ture  as  prepared  by  Patrigeon’s  method.  However,  if  the  clear  liquid 
obtained  by  letting  the  mixture  settle  be  tested  with  a  little  copper 
sulphate  solution,  an  excess  of  lime  will  be  shown  by  a  bluish  precipi¬ 
tate  being  formed.  If  it  forms  instantly  and  is  very  dense,  there  is  a 
large  excess  of  lime,  but  it  it  forms  only  after  standing  a  few  minutes 
and  is  very  faint  and  whitish,  there  is  only  a  slight  excess.  If  in  a 
few  moments  the  clear  liquid  turns  red  litmus  paper  blue,  there  is  an 
excess  of  lime;  if  blue  litmus  paper  turns  red,  there  is  an  excess  of  cop¬ 
per  sulphate  present.  A  simple  method  of  testing  for  copper  sulphate 
(one  nearly  as  sensitive  as  the  potassium  ferrocyanide  and  which  can  be 
applied  without  waiting  for  the  liquid  to  settle)  is  to  immerse  the  pol¬ 
ished  blade  of  a  steel  knife  in  the  solution  and  notice  if  after  a  minute 
or  two  it  becomes  coated  with  copper.  If  it  does  become  so  coated 

*Patrigeon,  G.  Revue  Viticole.  <^Journ.  d’Agr.  Prat.,  54°  aim.,  t.  i.,  No.  20,  May 
15,  1890,  pp.  700-704. 
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there  is  still  copper  in  solu  tion  in  the  fluid.  However,  one  of  the  best 
tests  for  the  mixture  is  simply  to  notice  the  color.  If  too  little  lime  is 
added  it  turns  a  greenish  blue,  if  a  slight  excess  is  used  the  color  is  a 
beautiful  sky-blue,  and  this  is  the  color  the  mixture  should  show.  If  a 
great  excess  of  lime  is  added  the  mixture  takes  on  a  slightly  purplish 
shade  of  color,  especially  after  standing  a  few  hours.  Probably  the 
best  test  for  the  presence  of  an  excess  of  lime,  even  when  slight,  is  to 
ponr  some  of  the  mixture  into  a  broad,  shallow  vessel  (a  saucer  for 
instance),  and  after  a  moment  or  two  there  will  be  formed  a  delicate 
pellicle  over  the  whole  surface.  This  pellicle  can  readily  be  seen  if  the 
dish  is  held  to  the  light  properly.  It  breaks  when  stretched  and  wrin¬ 
kles  when  compressed.  The  amount  of  lime  added  is  also  a  guide  in 
the  proper  making  of  the  mixture.  Theoretically,  1^  pounds  of  lime  are 
required  to  neutralize  (3  pounds  of  blue  sulphate  of  copper.  With  ordi¬ 
nary  lime,  however,  this  amount  is  insufficient.  Usually  it  takes  twice 
as  much  to  throw  down  all  copper  in  solution,  viz,  2§  pounds.  In  gen¬ 
eral  with  good  lime  it  is  recommended  that  3  pounds  be  used  for  every 
6  pounds  of  sulphate  of  copper.  This  strength  has  been  found  very 
good  for  the  lemon,  which  is  injured  by  an  excess  of  copper  sulphate 
and  also  by  any  considerable  excess  of  lime.  It  should  never  take 
more  than  4  pounds  of  lime  to  neutralize  6  pounds  of  copper  sulphate 
(unless  a  white  or  anhydrous  copper  sulphate  has  been  used). 

To  sum  up,  properly  made  Bordeaux  mixture  should  show  a  beauti¬ 
ful  sky-blue  color,  and  should  form  a  faint  membrane  on  the  surface 
when  exposed  to  the  air  for  a  moment  in  a  broad  dish.  The  clear  liquid 
obtained  on  settling  should  give  no  brown  color  with  yellow  prussiate 
of  potash  solution,  and  should  give  a  slightly  bluish  precipitate  with 
copper  sulphate  solution.  To  obtain  this  result  about  3  pounds  of 
stone  lime  for  every  G  pounds  of  copper  sulphate  should  be  used.  Made 
in  this  way,  the  mixture  is  free  from  any  copper  in  solution  and  also 
free  from  the  greenish  blue  basic  compounds,  whose  action  on  the  plant 
is  still  in  doubt.  It  contains  a  slight  excess  of  lime  very  possibly  ben¬ 
eficial  to  some  plants,  and  certainly  less  injurious  in  slight  excess  than 
would  be  copper  sulphate. 

SHOULD  THE  MIXTURE  BE  MADE  UP  AS  NEEDED  OR  MADE  UP  MORE 
CONCENTRATED  AND  DILUTED  AFTERWARDS? 

In  using  stock  solutions  of  copper  sulphate  and  lime,  one  or  both  may 
be  diluted  before  they  are  mixed.  I  am  convinced  that  it  is  of  great 
advantage  to  dilute  both  solutions.  In  the  mixture  made  from  dilute 
solutions  the  chemical  changes  necessary  to  the  formation  are  more 
quickly  accomplished,  and,  best  of  all,  the  precipitates  formed  settle 
much  more  slowly.  Ordinarily  I  would  recommend  diluting  each  con¬ 
stituent  to  one-half  the  amount  the  mixture  is  to  make  when  completed. 
Then  the  two  dilute  solutions,  after  having  been  thoroughly  stirred, 
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are  poured  together  in  the  spray  tank  or  barrel  and  again  thoroughly 
stirred.*  In  making  the  mixture  from  diluted  solutions  it  is  best  to 
have  two  vessels,  each  holding  half  as  much  as  the  tank;  the  proper 
amount  of  copper  sulphate  and  lime  stock  can  be  measured  out  and 
each  diluted  without  the  trouble  of  measuring  the  water  added.  The 
superior  quality  of  Bordeaux  mixture  made  in  this  way  will  fully  repay 
any  extra  labor  of  making.  It  does  not  suffice  to  dilute  only  one  of 
the  constituents. 

KEEPING  QUALITIES  OF  BORDEAUX  MIXTURE. 

The  sooner  the  Bordeaux  mixture  is  used  after  being  made,  the  bet¬ 
ter.  Changes  in  the  precipitate  soon  begin;  it  eventually  becomes 
coarsely  granular,  settles  very  quickly,  and  adheres  very  poorly  to  the 
foliage.  Probably  no  serious  degeneration  of  the  mixture  takes  place 
inside  of  three  or  four  hours,  but  there  can  be  little  doubt  that  it  is 
decidedly  of  inferior  quality  after  standing  twenty-four  hours. 

ADDITION  OF  SOAP  TO  BORDEAUX  MIXTURE. 

As  lias  been  found  by  G-allowayf  and  Fairchild,  the  addition  of  soap 
to  the  mixture  greatly  increases  its  wetting  properties,  and  makes  it 
much  better  for  spraying  plants  having  a  waxy  cuticle,  and  lienee  diffi¬ 
cult  to  wet  thoroughly.  The  exact  nature  of  the  chemical  changes 
produced  by  adding  soap  is  as  yet  almost  unknown.  The  practice 
has  been  to  add  soap  in  solution  until  an  abundant  and  permanent  foam 
is  produced  upon  stirring  the  mixture  violently.  Usually  a  consider¬ 
able  quantity  of  soap  is  required  to  produce  this  effect,  about  half  as 
much  as  the  total  weight  of  copper  sulphate  and  lime  used.  The  soap 
should  be  in  solution;  with  hard  soaps  it  is  best  to  shave  into  thin 
slices,  dissolve  in  hot  water,  and  add  to  the  finished  mixture  warm. 
Soft  soaps  may  be  diluted  and  added  cold.f 


*  For  instance,  in  making  given  stock  solutions  containing  2  pounds  of  copper 
sulphate  or  lime  to  the  gallon,  in  making  a  mixture  of  the  strength  of  6  pounds  of 
copper  sulphate  and  3  pounds  of  lime  to  50  gallons,  the  procedure  would  he  as  fol¬ 
lows:  Take  3  gallons  of  the  stock  copper  sulphate  solution  and  dilute  with  22  gal¬ 
lons  of  water,  making  25  gallons  in  all ;  after  stirring  well  it  is  ready  for  use.  Take 
U  gallons  of  the  stock  milk  of  lime  and  dilute  with  23J  gallons  of  water,  making 
25  gallons.  A  mark  can  readily  he  made  showing  to  what  point  the  barrels  are  filled 
and  rendering  it  unnecessary  to  measure  the  water  added  after  the  first  time.  After 
stirring  both  the  diluted  solutions  well,  pour  them  at  once  into  a  tank  or  barrel, 
straining  through  close-meshed  wire  netting.  The  mixture  should  now  be  thor¬ 
oughly  stirred  with  a  broad  paddle  for  at  least  two  minutes. 

tGalloway,  B.  T.  Experiments  in  the  treatment  of  rusts  affecting  wheat  and 
other  cereals.  <Jour.  of  Mycol.,  vol.  vii,  No.  3,  May  1893,  pp.  195-226. 

fin  this  connection  I  would  suggest  that  the  very  cheap  resin  soaps  be  given  a 
thorough  trial  for  this  purpose.  Take  2  parts  of  resin  and  1  part  of  crystallized  sal 
so;la  (sodium  carbonate,  Na2OOs,  10H2O),  melt  together  in  a  kettle,  stirring  until  all 
lumps  disappear;  then  dilute  with  about  4  parts  of  hot  water,  which  will  make  a 
stock  solution  containing  3  pounds  of  the  soap  to  the  gallon.  This  should  be  diluted 
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SUMMARY. 

(1)  Copper  sulphate  may  be  dissolved  very  easily  by  suspending  the 
crystals  in  a  loosely  woven  cloth  or  basket  near  the  top  of  a  vessel  filled 
with  water  or  by  conducting  steam  into  the  vessel  through  a  pipe. 

(2)  It  is  most  convenient  to  make  up  a  stock  solution  containing  2 
pounds  of  copper  sulphate  to  the  gallon. 

(3)  Only  the  best  freshly  burned  stone  lime  should  be  used  in  mak¬ 
ing  Bordeaux  mixture.  When  slaked  it  should  be  free  from  coarse 
granules. 

(4)  Stock  milk  of  lime  containing  the  equivalent  of  2  pounds  of 
unslaked  lime  to  the  gallon  may  be  readily  prepared. 

(5)  The  method  of  testing  Bordeaux  mixture  with  a  solution  of  potas- 
sium  ferrocyanidc  to  determine  when  enough  lime  has  been  added,  is 
difficult  to  apply  in  practice  unless  stock  milk  of  lime  be  used. 

(6)  The  color  of  the  mixture  is  a  good  indication  of  its  composition. 
When  properly  made  it  is  of  a  deep  sky-blue  color.  Such  a  mixture 
contains  a  slight  excess  of  lime,  and  on  standing  a  few  moments  in  a 
broad,  open  vessel  is  covered  with  a  thin  pellicle  of  calcium  carbonate. 
The  clear  liquid  left  after  settling  gives  no  brown  color  with  potassium 
ferrocyanide  solution,  but  does  give  a  slight  precipitate  of  a  light  bluish 
color  Avith  copper  sulphate  solution. 

(7)  To  obtain  a  mixture  giving  the  reactions  noted  above,  about  2£ 
to  3  pounds  of  lime  will  be  needed  for  each  G  pounds  of  copper  sulphate 
used. 

(8)  It  is  very  much  better  to  dilute  both  the  copper  sulphate  solution 
and  the  milk  of  lime  before  mixing  than  to  mix  the  strong  solutions 
and  dilute  to  the  required  quantity  afterwards. 

(9)  The  mixture  begins  to  deteriorate  within  a  few  hours  after  being 
made  and  should  therefore  be  applied  as  soon  as  possible.  It  should 
never  be  allowed  to  stand  as  long  as  twenty-four  hours  before  using. 

(10)  The  addition  of  soap  to  the  finished  mixture  greatly  increases  its 
wetting  properties  and  adds  to  its  value  for  all  plants  with  a  Avaxy 
coating  on  the  parts  sprayed.  The  soap  should  be  added  in  solution 
and  in  sufficient  quantity  to  make  the  mixture  foam  Avell  when  stirred 
violently. 

(11)  The  very  cheap  resin  soaps  are  sufficiently  promising  to  deserve 
a  thorough  trial  for  use  Avith  the  Bordeaux  mixture. 

Subtropical  Laboratory, 

Fustis  y  Fla. 

with  about  2  parts  of  water  when  added  to  the  Bordeaux  mixture.  This  soap  costs 
only  about  II  cents  a  pound  in  large  amounts,  while  whale-oil  soap  costs  abont  four 
times  as  much,  and  ordinary  good  hard  soap  costs  five  to  twelve  times  as  much.  From 
a  few  preliminary  trials  made,  it  seems  to  be  even  better  than  ordinary  soap  to  make 
a  foam  with  Bordeaux.  Albert  Koebele  found  a  similar  resin  soap  to  be  a  good  insec¬ 
ticide  for  some  baustorial  insects  (see  Annual  Reports  of  the  Commissioner  of  Agri¬ 
culture  for  1886  p.  558;  1887,  p.  146;  and  1888,  p.  130). 
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A  NEW  METHOD  OF  TREATING  GRAI  M  BY  THE  JENSEN  PROCESS 

FOR  THE  PREVENTION  OF  SMUT. 

By  B.  T.  Galloway. 

During  the  past  year  Mr.  Elam  Bartholomew,  of  Kockport,  Kans.,  a 
special  agent  of  the  Division,  made  some  interesting  experiments  in  the 
treatment  of  oat  smut  by  the  Jensen  or  liot-water  process.  Among 
other  things,  Mr.  Bartholomew  devised  a  method  for  treating  large 
quantities  of  grain  without  resorting  to  the  tedious  basket-dipping 
process.  The  latter,  he  says,  will  answer  fairly  well  for  a  few  bushels  of 
grain,  but  where  a  large  acreage  is  to  be  planted  the  labor  involved  and 
the  general  inconvenience  of  the  work  will  prevent  many  farmers  from 
adopting  the  method.  Mr.  Bartholomew^  method  of  treating  5  bushels 
of  grain  at  a  time  was  essentially  as  follows : 

A  common  kerosene  barrel  was  procured  and  after  removing  the  head 
a  1  J-incli  hole  was  bored  in  the  bottom  close  to  the  rim.  The  hole  was 
then  covered  with  a  piece  of  wire  window  screen,  the  latter  being  tacked 
to  the  bottom  of  the  barrel  on  the  inside.  A  pine  plug  was  then  fitted  to 
the  hole  from  the  outside  in  such  a  way  that  the  end  barely  reached  the 
fine  wire  screening.  After  making  these  preparations  the  barrel  was 
placed  on  a  box  high  enough  to  allow  a  pail  or  tub  to  be  slipped  under  the 
bung.  An  old  well  bucket,  such  as  are  used  in  bored  wells,  was  then 
obtained,  and  after  removing  the  bottom,  four  rows  of  half-inch 
holes,  running  the  entire  length  of  the  bucket,  were  punched.  The 
holes  were  punched,  as  nearly  as  possible  the  same  distance  apart,  six 
being  placed  in  a  row,  making  twenty-four  in  all.  After  punching  the 
holes  the  bucket  was  placed  in  the  center  of  the  barrel,  bottom  end  up, 
and  resting  on  its  bail,  thereby  raising  it  4  or  5  inches  from  the  bottom 
of  the  barrel  and  causing  it  to  project  a  little  above  the  top  of  the 
latter. 

Holding  the  bucket  in  position,  5  bushels  of  badly  smutted  oats  were 
emptied  into  the  barrel.  There  were  already  on  hand  a  common  wash 
boiler  and  an  iron  pot  filled  with  water  which  had  been  heated  to  boil¬ 
ing  point  on  the  cook  stove.  The  contents  of  the  two  vessels  were 
cooled  to  130°  E.  by  the  addition  of  cold  water,  thereby  increasing  the 
quantity  of  liquid  to  15  gallons.  This  was  then  poured  into  the  bucket 
in  the  center  of  the  barrel  until  all  the  grain  was  covered.  The  float¬ 
ing  grain  was  pushed  under  with  the  hand  and  the  barrel  covered  with 
a  cloth  to  hold  in  the  heat.  After  standing  ten  minutes  the  water  was 
drawn  off  through  the  hole  at  the  bottom  of  the  barrel,  tbe  temperature 
in  the  meantime  having  fallen  to  100°  F.  More  boiling  water  was 
added  to  the  water  drawn  off,  until  the  temperature  reached  133°  F., 
when  the  liquid  was  again  poured  into  the  barrel  and  allowed  to  stand 
ten  minutes,  as  before.  Again  the  drawing  off  and  heating  process  was 
repeated,  the  water  being  poured  back  into  the  barrel  and  allowed  to 
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stand  ten  minutes.  It  was  then  drawn  off  for  the  last  time  and  a  new 
lot  of  grain  put  in  and  treated  as  in  the  first  ease. 

Mr.  Bartholomew  says  that  seed  treated  in  this  way  yielded  less  than 
one- tenth  of  1  per  cent  of  smutted  oats,  while  in  fields  where  no  treat¬ 
ments  were  made  20  per  cent  of  the  grain  is  often  affected  with  the 
fungus.  A  piece  of  6-incli  stovepipe,  it  is  thought,  will  answer  the 
same  purpose  as  the  bucket.  The  pipe  should  be  arranged  so  that  it 
will  stand  at  least  4  inches  above  the  bottom  of  the  barrel. 


FIELD  NOTES,  1892. 

By  Erwin  F.  Smith. 

[Plate  XXXVIII.] 

A  NEW  MELON  DISEASE. 

A  widespread  disease  of  muskmelon  leaves  was  observed  in  south¬ 
western  Michigan  in  September.  The  foliage  was  destroyed  almost  com¬ 
pletely  over  whole  fields  and  the  fruits  failed  to  ripen.  The  symptoms 
suggested  the  work  of  a  Peronospora,  but  an  Alternuria  or  Macrosporium, 
supposed  at  first  to  be  a  saprophyte,  was  the  only  fungus  found.  Owing 
to  the  economic  importance  of  this  disease  it  will  be  made  the  subject 
of  a  special  paper,  the  fungus  having  since  been  studied  in  the  labora¬ 
tory  and  the  disease  reproduced  in  the  field  by  pure  cultures  made 
from  single  spores. 

GRAPE  POWDERY  MILDEW.* 

The  powdery  mildew  of  the  grape  Avas  abundant  on  many  varieties 
in  an  experimental  vineyard  at  South  Haven,  Mich.  The  perithecia 
were  Avell  developed  and  numerous  on  September  19,  although  there 
had  been  no  cold  weather  or  frosts.  This  is  opposed  to  Vi  ala’s  hypoth¬ 
esis,  that  severe  frosts  are  necessary  for  the  formation  of  the  peii- 
thecia.f 

APPLE  SCAB. | 

Apple  scab  was  exceedingly  severe  in  western  New  York  and  central 
and  southwestern  Michigan.  There  was  an  almost  total  absence  of 

*  Uncinula  spiralis  B.  &  C. 

tLes  pdritheces  sont  relativement  rares  en  Amerique;  ils  ne  se  produisent  jamais 
qu’a  la  fin  de  l’automue  lorsque  les  grands  froids  brusques  surviennent  et  cela  seule- 
ment  dans  les  regions  dn  Nord;  ils  sont  surtout  frequents  dans  la  Nouvelle-Angle- 
teire.  Dans  Missouri,  le  Texas,  la  Californie,  on  ne  les  observe  presque  jamais;  ils 
sont  rares  dans  la  Virginie.  II  semblerait  done  que  les  froids  rigoureux  arrivant 
brusquement  soient  necessaires  a  leur  formation. —  Une  Mission  f  itieole  en  Amerique , 
p.  283. 

\Fusicladium  dendriticum  Fkl. 
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ruit,  and.  the  foliage  was  dwarfed,  distorted,  and  blackened  to  an  extent 
never  before  observed,  and  to  such  a  degree  that  the  trees  made  a  fee¬ 
ble  growth,  were  much  injured,  and  bore  no  fruit  the  following  year. 
In  September  the  leaves  of  whole  orchards  in  southern  Michigan 
looked  as  if  tire  had  run  over  them,  and  some  of  the  trees  seemed  ready 
to  die.  Both  in  New  York  and  Michigan  the  disease  was  correlated 
with  many  weeks  of  almost  continuous  rainy  weather,  commencing  in 
early  spring  before  the  trees  blossomed.  It  is  not  known  just  what 
destroyed  the  apple  crop,  but  the  almost  universal  failure  of  the  trees 
to  set  fruit  was  attributed  to  the  rainy  weather.  The  failure  to  set 
fruit  in  1893  is  almost  certainly  attributable  to  the  physiological 
derangements  of  the  preceding  year.  In  localities  outside  of  these 
areas  of  excessive  rainfall  apple  scab  was  not  more  prevalent  than 
usual. 

PEAK  BLIGHT.* 

In  Kent  County,  Md.,  pear  blight  started  in,  or  at  least  was  iirst 
noticeable,  about  the  middle  of  June,  and  was  unusually  prevalent 
during  two  weeks  of  very  moist,  hot  weather.  Some  growers  removed 
wagon  loads  of  blighted  limbs.  Mr.  Robert  Emory,  of  Chestertown, 
cut  over  his  large  orchards  seven  times  and  in  this  way  saved  many  trees. 
The  orchards  of  Dr.  W.  S.  Maxwell,  at  Still  Pond,  escaped  entirely, 
although  only  about  12  miles  from  Chestertown,  and  subject  apparently 
to  identical  temperature  and  rainfall.  The  only  blight  in  these  orchards 
of  recent  years  has  been  that  introduced  artificially  by  Mr.  Waite. 

This  disease  was  also  very  prevalent  in  Kent  County,  Del.,  where 
similar  meteorological  conditions  prevailed.  In  both  localities  the  dis¬ 
ease  was  so  bad  as  to  cause  much  comment.  In  western  New  York 
and  western  Michigan  pear  blight  was  not  widespread  or  severe, 
although,  as  noted  above,  the  spring  in  both  places  was  very  rainy. 

GOOSEBERRY  LEAF-BLIGHT. t 

The  leaf-blight  of  the  gooseberry  was  unusually  severe  in  Maryland 
and  Michigan.  The  leaves  began  to  fall  two  months  in  advance  of  the 
proper  season,  and  in  many  cases  the  bushes  became  bare  before  the  fruit 
was  picked.  At  Hubbardston,  Mich.,  part  of  the  fruit  failed  to  mature 
on  account  of  this  loss  of  foliage,  and  in  various  other  places  the  dis¬ 
ease  cut  short  the  crop  and  materially  diminished  the  vigor  of  the 
plants. 

BLACK  SPOT  OF  THE  PEACII.f 

This  spot  disease  was  common  on  peaches  at  Benton  Harbor,  Mich., 
in  September,  and  a  series  of  rains  caused  the  affected  fruits  to  crack 
open  quite  generally,  as  previously  described  in  this  Journal  (vol. 
V,  p.  33). 

*  Bacillus  amylovorus  (Burr.)  De  Toni, 
t  Glccosporium  ribis.  (Lib.)  Mont, 
t  Cladosporium  carpophilum  Tliiimen. 
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CERCOSPORA  (?)  ON  PEACHES. 

Badly  spotted  Crawford  Early  peaches  were  received  from  A.  A. 
Crozier,  Ann  Arbor,  Mich.,  and  later  in  the  year  the  same  disease  was 
observed  by  the  writer  on  other  varieties  at  Douglas  and  Benton  Har¬ 
bor,  Mich.  In  the  specimens  from  Ann  Arbor  the  spots  consisted  of 
small,  roundish,  slightly  elevated  portions,  with  a  dead,  yellowish  cen¬ 
ter,  and  a  dark,  purplish  brown  circumference.  In  the  most  typical 
specimen,  not  over  one-eighth  of  the  surface  was  pitted,  but  that  bore 
50  spots,  giving  to  the  surface  a  very  measly  appearance.  The  central 
dead  portion  of  the  spot  did  not  exceed  a  diameter  of  one-half  mm. 
.and  often  it  was  less.  In  the  specimens  collected  at  Benton  Harbor  a 
central  white  spot  was  surrounded  by  dead,  brown  tissue,  which  was 
ringed  in  turn  by  deep  crimson.  There  was  a  mycelium  in  the  spots 
suggestive  of  Cercospora  circumscissa ,  but  all  of  the  spots  were  sterile 
and  the  fungus  Avas  excluded  from  the  living  tissues  by  a  thick  layer 
of  cork. 

Comparatively  few  fruits  were  attacked,  and  this  is  the  first  time 
anything  of  the  kind  has  come  to  my  notice. 

PEACH  MILDEW.* 

A  variety  called  Arkansas  Traveler  mildewed  badly  on  the  farm  of 
William  Smithson,  at  Youngstown,  N.  Y.  No  other  variety  in  the 
orchard  was  attacked,  and  no  other  was  destitute  of  glands  at  the  base 
of  the  leaf  blade  (see  Jour,  of  Mycoh,  vol.  vn,  p.  90).  As  heretofore, 
no  perithecia  were  found  in  connection  Avith  this  mildew,  even  when 
the  examinations  were  continued  until  winter,  and  its  identification  is 
still  doubtful. 

PEACH  CURL,  t 

Peach  curl  Avas  rather  severe  in  southwestern  Michigan  along  the 
lake  shore.  On  uplands,  some  miles  away  from  the  lake,  it  Avas  less 
prevalent. 

The  sudden  appearance  of  this  disease  under  conditions  such  as  were 
described  in  Field  Notes,  1891, \  i.  e.,  following  a  decided  drop  in  tem¬ 
perature,  is  due,  according  to  N.  A.  Cobb,  solely  to  unusual  deposits  of 
dew,  prevaling  at  such  times,  and  affording  special  facilities  for  the 
germination  of  the  spores  and  the  entrance  of  the  fungus. 

WILTING  OF  PEACHES  ON  THE  TREE. 

At  Benton  Harbor,  Mich.,  during  a  few  days  preceding  September 
22,  many  Hales  Early  peaches  partially  separated  from  their  peduncles 
and  shriveled,  and  even  fell  from  the  trees.  This  was  just  in  advance 

*  Splujerotheca  pannosa  f  (Wallr.)  Liv. 

t  Taphrina  deformans  (Berk.)  Tul. 

JTliis  Journal,  vol.  vii,  p.  88. 

23192— No.  4 - 4 


376 


of  the  time  for  picking,  and  the  loss  was  very  considerable.  Hundreds 
of  trees  were  affected,  and  there  appeared  to  be  no  assignable  cause, 
other  varieties  in  the  orchards  u  coming  up”  satisfactorily.  In  an 
orchard  where  the  loss  was  severe  the  trees  stood  on  a  fertile  upland 
of  sandy  loam,  such  as  would  produce  an  excellent  quality  of  winter 
wheat.  The  trees  had  received  good  cultivation,  and  were  well  grown, 
thrifty,  and  full  of  fruit. 

It  has  been  suggested  that  this  shriveling  may  be  a  varietal  pecub 
iarity,  induced  by  exceptional  meteorological  conditions.  If  such  be 
the  case  it  is  a  strong  argument  in  favor  of  discarding  this  variety 
altogether. 

STEM  AND  ROOT  TUMORS. 

Tumors  on  the  roots  of  peach  trees  have  been  found  by  the  writer  in 
several  localities  during  the  x>ast  few  years,  and  have  been  reported  from 
many  parts  of  the  United  States.  They  occur  on  roots  of  all  ages,  and 
vary  greatly  in  size,  the  largest  ones  being  several  inches  in  diameter. 
Usually  these  tumors  are  several  to  many  times  the  diameter  of  the 
root,  and  are  entirely  unlike  the  small  galls  produced  by  nematodes. 
They  also  occur  on  stems  above  ground,  peach  trees  thus  affected  having 
been  received  from  Texas  and  Florida. 

This  disease  occurs  from  New  Jersey  to  Florida  and  westward  to  the 
Pacific,  but  at  present  it  is  most  prevalent  in  Texas  and  California, 
where  it  is  causing  much  anxiety.  In  California  it  attacks  orchard 
trees  as  well  as  nursery  stock,  and  seriously  injures  both.  One  nursery¬ 
man  in  southern  California,  writes  as  follows:  “It  attacks  trees  on  dry 
and  moist  land  in  about  the  same  ratio.  I  have  found  no  conditions 
that  will  prevent  it  or  any  that  will  always  black-knot  a  tree.  I  have 
had  all  of  a  certain  lot  black-knot  and  another  lot  alongside  be  almost 
free  from  it.  My  loss  in  nursery  this  year  was  22  per  cent.  There  is 
a  great  amount  of  it  all  over  this  State,  and  I  think  it  is  getting  worse, 
many  trees  in  bearing  dying  from  the  disease.” 

It  has  been  observed  by  the  writer  on  the  peach,  plum,  almond,  pear^ 
ami  poplar,  and  it  has  been  reported  as  occurring  on  the  roots  of  other 
trees  and  shrubs,  e.  g.,  apricot,  apple,  fig,  walnut,  raspberry,  blackberry, 
and  vine,  and  root  tumors  of  some  sort  certainly  occur  on  these  plants. 

The  inner  tissues  in  young  specimens  of  the  peach  and  almond  tumors 
appear  to  be  entirely  free  from  nematodes  and  fungi,  bacteria,  and 
pliytomyxinem,  and  their  cause  is  involved  in  uncertainty.  The  most 
probable  hypothesis  is  that  they  are  due  to  some  external  irritant. 
Those  who  have  the  opportunity  to  examine  early  stages  of  this  disease 
should  certainly  look  for  external  parasites,  especially  animal  organisms. 

The  general  opinion  of  nurserymen  who  have  had  experience  with 
this  disease  is  that  certain  localities  and  often  certain  spots  in  a  par¬ 
ticular  field  are  especially  subject  to  it,  and  some  believe  it  maybe  car¬ 
ried  with  the  germinating  seeds  from  the  bedding  ground  into  the 
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nursery,  and  that  the  selection  of  a  proper  place  for  bedding  pits  is 
an  important  factor  in  getting  rid  of  this  disease.  This  belief  rests  on 
the  fact  that  certain  lots  or  blocks  of  trees  are  often  specially  subject  to 
it  while  others  are  nearly  exempt.  The  general  appearance  of  these 
tumors  on  peach,  pear,  and  poplar  is  shown  in  Plate  xxxyiii.  Some 
trouble  has  been  experienced  in  finding  a  proper  name  for  this  disease, 
since  the  use  of  the  term  aroot  knot,77  which  is  already  preempted  for 
the  root  disease  due  to  nematodes,  would  lead  to  endless  confusion.  In 
California  this  disease  is  sometimes  designated  the  u  crown  gall,77  from 
the  frequency  of  its  appearance  at  the  surface  of  the  earth,  and  this 
name  is,  perhaps,  as  good  as  any,  although  the  disease  is  not  confined 
to  this  part  of  the  tree. 

ROOT  ROT  OF  THE  PEACH. 

The  specimen  on  which  this  report  is  based  was  received  from  Waco, 
Tex.  The  outer  bark  at  the  base  of  the  trunk  did  not  give  indica¬ 
tions  of  extensive  injury,  but  on  examination  the  entire  inner  bark 
was  found  to  have  been  destroyed  by  a  fungus  which  produced  between 
wood  and  bark  copious  flat,  white,  mycelial  strands,  having  a  strong 
smell  of  mushrooms.  Afxparently  the  strands  belonged  to  some  hymen  - 
omycetous  fungus,  but  there  were  no  organs  of  fructification  by  which 
to  identify  it.  The  fungus  may  have  entered  the  tree  through  two 
small  injuries,  which  were  probably  due  to  borers,  but  the  extent  to 
which  it  had  penetrated  in  all  directions  between  the  living  wood 
and  bark  indicated  that  it  was  capable  of  living  parasitically  and 
that  it  was  probably  the  cause  of  the  disease.  Trees  attacked  in  this 
way  are  said  to  die  gradually  and  usually  first  on  one  side.  The 
top  of  this  particular  trunk  showed  signs  of  unhealthy  growth  in 
1891,  but  matured  a  good  crop  of  fruit.  In  1892  it  bloomed  and  set  a 
fair  crop,  but  died  about  the  time  the  fruit  ripened,  part  of  the  latter 
remaining  on  the  tree  in  a  withered  condition. 

Possibly  this  decay  is  the  work  of  Armillaria  mellea ,  but  no  rliizo- 
morplis  were  found.  At  any  rate  it  is  a  disease  which  has  been 
reported  only  from  the  Southwest,  no  cases  ever  having  been  observed 
by  the  writer  in  the  peach- growing  regions  of  the  northern  and  eastern 
United  States,  where  peach  yellows  is  prevalent  and  where  we  should 
expect  to  find  such  symptoms  frequently  if  hymenoiuycetous  fungi 
were  the  cause  of  yellows. 

DESCRIPTION  OF  PLATE. 

Plate  xxxviii.  The  crown  gall.  Fig.  1,  Lombardy  poplar,  crown  affected,  Arizona. 
Fig.  2,  fresli  pear  stock,  crown  affected,  Maryland.  Fig.  3,  peach,  crown  and  roots 
affected,  California.  Fig.  4,  peach,  stem  above  ground  affected,  Florida.  All 
pliotograx>hs,  natural  size,  from  young  trees. 
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REVIEWS  OF  RECENT  LITERATURE. 

Alten  H.,  uni)  Jannicke,  W. — Eine  Schddigung  von  Rosenblattern 1 
durcli  Asphaltddmpfe :  <Bot.  Zeit.,  49.  Jalirg.,  Leipzig,  Maroh  20, 
1891,  pp.  195-199;  Nachtrag  zu  unserer  Mittlieilung  iiher  uEine  Schd¬ 
digung  von  Rosenblattern  durcli  Asphal tddmp feP  <^lbid .,  Sept.  25, 1891, 
pp.  649-650. 

What.  Prof.  H.  Marshall  Ward  has  done  for  the  parasitic  diseases  of 
plants  caused  by  Botrytis  bas  been  accomplished  by  the  authors  of  the 
present  papers  for  a  nonparasitic  disease  of  rose  leaves  caused  by 
asphalt  vapor;  that  is  to  say,  a  rational  and  connected  account  has 
been  given  of  the  exact  course  of  the  malady.  The  rose  leaves  in  a 
garden  were  injured  in  a  very  peculiar  manner  by  asphalt  vapor  gen¬ 
erated  during  the  construction  of  a  neighboring  street.  The  injury 
was  noticed  in  a  strip  running  150-200  meters  southwest  from  the 
asphalt  kettles.  The  injury  was  seen  after  a  rain  accompanied  by  a 
northeast  wind.  During  clear  weather  no  injuries  were  observed.  The 
injured  leaves  showed  a  pronounced  browning  of  the  upper  surface, 
became  withered,  and  finally  fell.  In  many  instances  the  twigs  bear¬ 
ing  such  injured  leaves  also  died.  A  remarkable  fact  was  that  only 
the  upper  side  of  the  leaves  exposed  to  the  rain  were  browned. 
Inverted  leaves  were  browned  on  their  under  surface.  When  one  leaf 
lay  over  another  the  under  one  was  free  from  injury.  Microscopic  exam¬ 
ination  showed  that  only  the  epidermal  cells  were  damaged,  these  having 
a  brown,  granular  cell  content.  There  was  a  great  difference  in  the 
amount  of  injury  to  different  plants;  roses  were  injured  most  and  then 
strawberries,  while  delicate-leaved  begonias  remained  entirely  sound. 
Such,  in  brief,  were  the  symptoms  of  the  disease,  and  to  explain  the 
exact  manner  in  which  the  asphalt  vapor  caused  the  peculiar  injuries 
was  now  the  task  of  the  authors.  The  action  of  poisonous  gases  (such 
as  sulphurous  acid)  was  excluded  by  the  fact  that  only  the  upper  sur¬ 
faces  of  uncovered  leaves  suffered.  Sections  showed  that  there  was 
no  appreciable  deposit  on  the  upper  surface  of  the  leaf,  and  conse¬ 
quently  the  damage  was  not  due  to  a  body  mechanically  carried  down 
and  deposited  by  the  rain  on  the  leaves.  It  then  became  clear  that 
the  injury  must  be  due  to  a  soluble  substance  brought  down  by  the 
rain  and  absorbed  by  the  leaves.  Curiously  enough,  the  character  of 
the  epidermal  wall  seemed  to  exercise  no  influence  in  the  matter,  since 
delicate  begonia  leaves  were  spared,  while  coarse  rose  leaves,  with 
thicker-walled  epidermal  cells,  suffered.  One  thing,  however,  was  soon 
determined,  and  that  was  that  the  injury  stood  in  definite  relation  to 
some  substance  held  in  solution  in  the  cell  sap.  The  amount  of  injury 
to  the  cells  was  found  to  depend  upon  the  amount  of  tannin  contained 
in  them.  This  explaiued  why  begonia  leaves  were  exempt,  for  they 
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contained  no  tannin.  It  was  now  necessary  to  determine  which  con¬ 
stituent  of  the  asphalt  vapor  caused  the  precipitation  of  the  tannin.* 

It  was  found  that  slight  quantities  of  iron  were  contained  in  the  vapor 
and  that  this  caused  the  damage.  The  iron  was  supposed  to  be  in  the 
form  of  ferrous  salts  or  possibly  in  the  finely  divided  metallic  state.  In 
the  “Nachtrag”  the  authors  report  the  results  of  trials  made  to  deter¬ 
mine  the  effect  of  various  iron  salts  on  rose  leaves.  Metallic  iron  in 
suspension  failed  to  produce  the  very  evident  coloring  of  the  epidermal 
cells;  ferrum  redactum  caused  dark  spots  here  and  there,  but  ferrous 
and  ferric  chloride  and  ferrous  and  ferric  sulphate  in  solution  produced 
a  dark  coloration  resembling  that  caused  by  asphalt  vapor.  All  four 
solutions  last  mentioned,  with  the  exception  of  ferric  chloride,  brought 
about  a  precipitation  of  the  contents  of  the  epidermal  cells.  Ferric 
salts  also  injured  the  chlorophyll  grains,  turning  them  yellow.  These 
experiments  confirm  the  authors  in  their  supposition  that  the  injuries 
to  the  rose  leaves  were  due  to  iron  present  in  the  asphalt  vapor.  Such 
papers  as  this  are  genuine  contributions  tc  vegetable  pathology,  and 
it  is  to  be  hoped  that  their  numbers  will  increase  in  the  future. — W.  T. 
Swingle. 

Cooke,  M.  C. — Handbook  of  Australian  Fungi.  London,  1892,  pp.  xxxn, 

458,  pi.  36. 

This  volume,  the  latest  of  many  that  have  appeared  from  the  pen  of 
Dr.  Cooke,  is  a  useful  addition  to  the  literature  on  fungi,  and  must 
be  welcomed  by  all  students  fortunate  enough  to  secure  a  copy.  Only 
a  limited  edition  has  been  printed,  and  the  larger  part  of  it  has  gone  to 
Australia.  The  reason  for  this  is  manifest  from  the  title  page,  for  it 
is  there  stated  that  the  volume  is  u published  under  the  authority  of  the 
several  governments  of  the  Australian  colonies,”  u  for  the  Departments 
of  Agriculture  in  Melbourne,  Brisbane,  Sydney,  Adelaide,  Hobarton.” 
The  value  of  the  book  does  not  arise  from  any  novelty  of  arrangement 
or  description  of  new  species,  but  in  its  being  the  collection  of  descrip¬ 
tions  scattered  through  many  widely  distributed  and  frequently  nearly 
inaccessible  papers  and  monographs.  It  embodies  the  latest  views  of 
the  author  in  regard  to  classification,  a  subject  now  receiving  general 
attention  from  students.  As  will  be  seen,  Dr.  Cooke  is  not  in  entire 
accord  with  some  of  the  newer  schemes  presented  for  acceptance. 

*  It  is  probably  tbe  weakest  point  in  tbo  paper  that  this  tannin  (GerbstotY)  was 
not  more  carefully  studied.  Lo  Merchant  Moore  lias  shown  (On  Epidermal  Chlo¬ 
rophyll,  Jour,  of  Bot.,  vol.  xxv,  p.  3621  that  the  epidermis  of  some  plants  contains 
a  substance  giving  the  reactions  of  tannin  with  iron  salts,  but  showing  a  blue  or 
purple  color  with  iodine  and  failing  entirely  to  give  the  reaction  for  tannin  with 
potassium  bichromate,  either  alone  or  with  iron  salts  and  Millon’s  reagent.  Kraus, 
however,  considers  this  a  tannin,  but  Dufour  (Recherclies  sur  l’amidon  soluble, 
Bull.  Soc.  Vaud.  d.  Sci.  Nat.,  vol.  xxi,  No.  93,  1886)  regards  it  as  a  carbohydrate. 
Reinitzer  (Der  Gerbstoffbegriff.  <^Lotos,  neue  Folge,  11,  1891)  insists  that  simply 
calling  a  substance  tannin  tells  almost  nothing  of  its  real  nature,  especially  in  a 
case  like  this,  where  we  are  in  doubt  as  to  the  exact  reactions  it  gives. 
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The  total  number  of  species  represented  in  the  volume,  exclusive  of 
varieties,  is  2087.*  This,  in  comparison  with  the  total  number  of  spe¬ 
cies  recorded  by  Saccardo,  some  36,000,  seems,  and  is,  small,  when  the 
whole  extent  of  the  country  covered  is  taken  into  account.  But  it  is 
of  course  very  improbable  that  all  the  Australian  forms  have  been 
described.  Indeed,  scarcely  a  month  passes  but  some  new  species  are 
recorded,  and  it  is  probable  that  they  will  continue  to  be  sent  in  for 
many  years  to  come.  The  various  orders  are  represented  by  species  as 


follows : 

Hyinenomycetene .  1,178 

Gastromycetes© .  174 

Ascomycetese .  341 

Phycomycetene .  12 

Hypodermese .  103 

Sphseropsidese .  114 

Hyphomycetese .  117 

Myxomycetes©  .  48 


The  largest  order,  Hymenomycetem,  probably  occupies  this  place 
because  of  the  generally  large  size  of  the  plants  embraced  in  it.  These 
being  easily  seen  are  naturally  collected.  At  the  same  time  the  second 
order,  Gastromycetem,  has  174  out  of  a  total  known  from  the  whole 
world  of  650  species.  “  From  this  we  conclude,”  Dr.  Cooke  remarks, 
“that  Gastromycetes  are  unusually  strong  in  Australia,  certainly  includ¬ 
ing  some  interesting  genera  not  hitherto  discovered  elsewhere,  but 
weak  in  subterranean  species.” 

The  occurrence  of  a  number  of  species  in  Ceylon  and  Australia  is 
noted  as  a  curious  fact  in  geographical  distribution.  For  example, 
numerous  species  of  Lepiota ,  a  subgenus  of  Agarlcus ,  occur  in  both 
places;  others,  like  Kneiffia  mulleri ,  Hymenochwte  strigosa,  II.  rhabar- 
barina ,  IStereum  pusillum,  S.  spar  sum ,  Coniophora  murina ,  Aseroe  zeyla- 
nica ,  and  Epichloe  cinerea  are  found  nowhere  else  than  in  Ceylon  and 
Australasia.  Comparing  the  flora  with  that  of  Europe,  Dr.  Cooke  finds 
that  of  the  Hymenomycetes  332  are  exclusively  Australian,  472  are  Aus¬ 
tralian  and  European,  and  370  are  common  to  Australia  and  some  other 
country  exclusive  of  Europe.  Of  the  Gastromycetes  only  31  out  of  173 
species  are  European.  The  Myxomycetes  are  still  regarded  as  fungi, 
notwithstanding  the  efforts  to  separate  them  as  Mycetozoa. 

A  useful  portion  of  the  introduction  consists  of  condensed  accounts 
of  the  principal  groups,  with  tables  of  the  genera.  This,  while  not 
claiming  to  be  complete,  can  not  but  be  of  assistance  in  recognizing  the 
larger  groups  and  the  genera.  The  species  will  have  to  be  studied  up 
from  the  descriptions.  These,  however,  are  well  supplemented  by  36 
plates,  with  377  figures.  Twenty  plates,  with  175  figures,  are  colored. 

*Tlie  slight  discrepancy  between  this  number  and  that  given  by  Dr.  Cooke  in  the 
introduction  is  due  to  the  addition  here  of  a  few  interpolated  and  duplicate  num¬ 
bers  left  out  of  his  count  in  the  general  total. 
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These  include  the  three  groups,  Hymenomycetes,  Gastromycetes,  and 
Discomycetes.  In  the  second  of  these  are  some  peculiar  Phalloids  and 
Lycoperdaceae.  Among  the  latter  is  Podaxis  indica ,  which  bears  a  sur¬ 
prising  outward  resemblance  to  Coprinus  comatus ,  although,  of  course, 
the  interior  structure  is  widely  different.  There  is  also  Xylopodium 
ocliroleucum ,  with  a  long  stalk  and  a  peridium  marked  with  angular 
projections. 

Only  one  change  seems  to  have  been  projmsed  in  nomenclature.  This 
is  the  substitution  of  Platycheilus  for  Tryblidiopsis ,  preoccupied.  A 
list  of  authorities  cited  and  a  full  index  are  valuable  portions  of  the 
book.  The  descriptions  of  the  plates  would  have  been  more  conven¬ 
ient  for  reference  had  the  pages  where  each  species  is  described  been 
given. — Joseph  F.  James. 

Haberlandt,  G. — Pine  botanische  Tropenreise:  Indo- Malay  is  die  vegeta- 
tionsbilder  und  Reiseskizzen.  Pp.  vii,  300,  fig.  51.  Leipzig,  1893. 

An  account  of  a  six  months’  trip  from  Triest  to  Java  via  Bombay 
and  Singapore,  and  return  via  Geylon  and  Egypt.  Most  of  the  time, 
November  to  February,  was  spent  in  the  hot,  rainy  region  of  West 
Java,  where  the  yearly  rainfall  is  4J  meters,  and  the  mean  annual  tem¬ 
perature  25°  C.,  with  a  difference  of  only  1°  between  the  mean  of 
the  warmest  month,  September,  and  that  of  the  coldest,  February. 
In  spite  of  what  would  seem  to  be  favorable  conditions,  parasitic  fungi 
in  West  Java  are  comparatively  rare.  The  author  thinks  this  may  be 
due  to  the  fact  that  the  spores  do  not  find  lodgment,  the  foliage  on  a 
great  many  plants  being  thick,  hard,  and  smooth,  so  as  to  be  washed 
clean  by  the  daily  rains  and  quickly  dried.  If  the  leaves  were  hairy, 
so  as  to  hold  the  spores  and  retain  moisture,  the  opportunities  for 
attack  would  be  better.  In  some  of  the  thickets  the  growth  from  the 
interweaving  of  lianas  is  so  dense  that  fallen  branches  and  foliage  do  not 
reach  the  ground,  but  gather  in  masses,  like  thatch  of  roofs,  and  over  and 
through  these,  anchoring  here  and  there,  clambers  the  black  and  brown 
liana-like  mycelium  of  a  fungus  resembling  Marasmins — fungus-lianas, 
the  author  calls  them. 

During  the  nine  days  spent  in  Ceylon  the  following  facts  were 
gathered  relative  to  the  coffee  rust  ( Uemileia  vastatrix).  The  extensive 
and  beautiful  coffee  plantations  so  graphically  described  by  Haeckel, 
have  been  almost  entirely  destroyed  and  the  land  is  now  devoted  to 
other  purposes,  e.  g.,  tea-growing.  The  first  cofiee  plantation  was  set 
out  in  1825,  and  the  business  proved  so  remunerative  that  a  vast  extent 
of  upland  country  was  devoted  to  it,  and  coffee-growing  and  speculation 
became  the  rage.  The  leaf  rust  appeared  in  the  seventies,  and  no  rad¬ 
ical  means  were  found  to  check  its  rapid  spread.  The  influence  of  this 
disease  was  felt  in  every  branch  of  business  and  a  great  many  people 
were  financially  ruined.  Many  of  the  plantations  can  now  be  had  for 
one- tenth  their  former  value,  and  the  total  depreciation  in  real  estate 
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is  estimated  by  the  German  Consul  General,  P.  Freudenberg,  at  about 
ten  million  pounds  sterling.  This  disease  also  occurs  in  Java,  but  its 
ravages  there  have  been  partly  offset  by  the  introduction  of  a  more 
resistant  species  of  coffee,  Coffea  liberica  from  West  Africa,  which  also 
yields  more  fruit  and  endures  the  hot  Javan  climate  very  well,  even 
down  to  the  coast. 

Both  in  India  and  Java  variegated  plants  are  common  and  are  used 
for  ornamental  purposes  so  extensively  as  to  form  a  characteristic  and 
striking  feature  of  the  garden  landscape. — Erwin  E.  Smith. 

Mayer,  Adolf. —  Ueber  die  Mosaikkrankheit  des  Tabaks.*  <Landw. 

Ver.  Stat.,  vol.  xxxn.  Berlin,  1886,  pp.  451-467,  pi.  1. 

Tobacco  plants  in  parts  of  Holland  are  subject  to  a  variegated  leaf 
disease.  This  is  sometimes  so  serious  as  to  take  the  whole  crop,  but 
ordinarily  only  scattered  plants  in  the  held  are  affected  and  there  is 
no  indication  of  infection  from  plant  to  plant,  although  sometimes  sev¬ 
eral  affected  plants  may  be  together. 

'  The  disease  generally  appears  three  to  hve  weeks  after  the  plants 
have  been  set  out,  when  they  are  well  rooted  and  have  begun  to 
grow  vigorously.  The  hrst  symptom  is  a  geographic  or  mosaic  coloring 
of  the  leaf  surface,  light  and  dark  green,  but  otherwise  the  leaf  appears 
sound.  Soon  with  assistance,  and  a  little  later  to  the  naked  eye  a  consid¬ 
erable  number  of  thickenings  are  visible  in  the  green  spots.  These  green 
spots  grow  so  much  more  than  the  pale  places  that  there  are  numerous 
irregular  bendings  of  the  leaf  surface.  Finally  the  light  parts  die  early. 
The  dark  parts  of  the  leaves  also  take  on  in  later  stages  of  the  disease 
a  transparent  and  lac-colored  shade.  When  a  single  leaf  is  attacked 
all  the  younger  leaves  are  sure  to  be,  but  at  first  only  show  earlier 
stages.  The  injuries  caused  by  the  disease  are: 

(1)  Limitation  of  growth  and  a  smaller  harvest  in  consequence. 

(2)  Curling  (wrinkling)  of  the  leaves  and  unsuitability  for  cigar 
manufacture. 

(3)  Brittleness  with  the  same  result. 

(4)  Imperfect  ripening  and  therefore  incomplete  ( schlechter )  burn¬ 
ing,  also  injury  of  the  aroma,  so  far  as  this  can  be  said  of  any  Euro¬ 
pean  tobacco.  Once  only  the  author  found  a  little  of  the  disease  at 
Karlsruhe,  in  south  Germany.  The  growers  call  the  disease  bunt, 
rust,  and  smut.  The  name  “  mosaic  disease”  was  given  by  Dr. 
Mayer. 

Dr.  Mayer  undertook  a  prolonged  investigation  to  determine  the  cause 
of  this  disease.  The  opinions  of  practical  men  as  to  the  cause  were 
extremely  diverse.  The  attention  of  the  experiment  station  (Ryksproef 

*This  paper  appeared  some  years  ago,  but  seems  to  have  been  generally  overlooked 
by  botanists,  owing  to  its  place  of  publication.  The  subject  is  one  of  much  interest 
and  it  is  believed  that  readers  of  the  Journal  will  be  glad  of  an  abstract.  A  recent 
lettei  Horn  Dr.  Mayer  states  that  no  microorganism  has  yet  been  isolated  from  the 
affected  plants. 
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Station  zu  Wageningen)  was  first  called  to  this  disease  in  1879  by  the 
transmission  of  healthy  and  diseased  leaves,  with  the  inquiry:  u  Was 
mag  der  Grand  sein,  dass  in  den  letzten  Jahren  die  Tabakspflanze  so 
selir  leidet  durch  den  sogenannten  Rost?” 

A  comparative  chemical  analysis  was  first  made  of  healthy  and  dis¬ 
eased  leaves.  This  showed  no  lack  of  N,  K,  or  Ca  in  the  diseased 
leaves.  In  tobacco  culture  there  is  under  ordinary  conditions  no  lack 
of  P2O5,  because  the  plants  make  only  moderate  demands  on  this 
substance,  and  in  the  culture  methods  here  in  vogue  an  excess  is  given 
to  the  soil.  Analyses  of  the  earth  from  tobacco-sick  fields  also  showed 
that  there  was  no  deficiency  of  plant  food.  Tobacco  is  known  to  be 
very  greedy  for  lime,  and  consequently  a  sick  earth  and  one  not  sub¬ 
ject  to  the  disease  were  compared.  The  lime  content  was  small  in 
both,  but  not  essentially  unlike.  These  determinations,  combined  with 
the  results  reached  by  experienced  growers,  seemed  to  show  that  the 
disease  was  not  due  to  defective  nutrition. 

A  search  was  then  made  for  nematodes  in  healthy  and  sick  earth. 
Some  were  found,  but  only  such  as  live  in  humus,  and  no  connection 
between  them  and  the  disease  was  established. 

Plants  were  grown  in  specially  constructed  seed  beds,  with  varying 
temperatures,  degrees  of  moisture,  and  amounts  of  nitrogen,  and  their 
behavior  after  transplanting  closely  watched.  They  all  developed 
normally,  remained  healthy,  and  were  very  fine  at  the  end  of  summer, 
but  not  so  large  as  those  grown  in  the  regular  way  and  set  out  some¬ 
what  earlier.  The  plants  were  also  set  out  with  twisted  and  iujured 
roots,  but  this  was  harmless.  All  grew  into  fine  plants. 

Plants  were  also  grown  at  high  temperatures  in  moist  air  and  sud¬ 
denly  transported  to  the  field.  No  disease  resulted. 

The  hypothesis  that  crowding  and  etiolation  in  the  seed  bed  might 
be  a  cause  of  the  trouble  was  also  tested  and  found  wanting.  In  1881 
the  disease  was  common,  and  the  author  had  good  opportunity  to 
study  it  near  Wageningen  and  Rhenen.  Here  for  the  first  time  it  was 
observed  that  foreign  kinds  of  tobacco  escaped  the  disease  entirely, 
while  the  disease  was  not  completely  absent  from  any  of  the  sorts 
commonly  grown. 

In  1882  various  experiments  were  made  to  determine  whether  self  or 
cross-fertilization  played  any  part.  Plants  from  the  seeds  of  diseased 
plants  were  also  grown.  None. of  these  experiments  had  any  influence 
on  the  disease.  As  usual  it  appeared  on  land  subject  to  it  and  did  not 
appear  in  other  places.  All  these  results  seemed  to  indicate  a  disease 
due  to  parasites. 

The  tissues  were  searched  zealously  for  fungi,  animal  parasites,  etc., 
not  only  by  the  author,  but  also  by  several  of  his  friends.  At  first  no 
results  were  obtained.  Only  one  authority  thought  he  found  a  mycelium 
in  the  diseased  parts  of  the  leaves,  u  die  sich  zu  einer  Septoria  oder 
Phoma  entwickeln  diirften.”  It  was  at  this  time  Dr.  Mayer  discovered 
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that  tlie  disease  could  be  induced  in  healthy  plants  by  inoculating  them 
with  the  expressed  juice  of  diseased  plants.  By  rubbing  up  a  plainly 
diseased  leaf  in  a  few  drops  of  water,  taking  up  a  little  of  this  thick, 
green  emulsion  in  a  glass  tube  drawn  out  to  capillary  size,  and  sticking 
it  into  the  thick  midrib  of  an  old  leaf  so  that  it  remained  without 
reaching  through  to  the  back  side,  sound  plants  became  badly  diseased 
in  nine  cases  out  of  ten.  The  period  between  the  inoculation  and  the 
first  doubtful  symptoms  was  quite  regularly  ten  to  eleven  days.  After 
this  period  the  disease  appeared  without  failure  in  all  the  younger 
leaves,  i.  e.,  those  undeveloped  at  time  of  inoculation,  and  on  the  small 
shoots  which  developed  in  the  axils  of  the  diseased  leaves.  All  the 
younger  parts  of  the  plants  were  diseased,  exclusive  possibly  of  the 
flowers,  and  all  the  older  parts  healthy. 

It  is  self-evident  that  the  disease  is  more  severe  in  proportion  to  the 
youngness  of  the  plant  at  the  time  of  inoculation.  It  is  much  less 
dependent  apx^arently  on  the  quantity  of  inoculated  substance  (Impf- 
stoffs ).  It  is  only  necessary  to  be  careful  that  the  substance  is  really 
taken  up  by  the  plant,  and  this  is  best  brought  about  by  using  a  thin 
fluid  and  infecting  slightly  wilted  plants. 

After  this  discovery  organized  bodies  were  sought  in  the  sap  of  the 
diseased  plants  with  new  zeal,  but  owing  to  the  numerous  almost  color¬ 
less  granules  normally  present  in  the  juice  no  definite  results  Avere 
obtained.  Some  of  these  granules  were  not  unlike  red  blood  corpuscles, 
but  more  half-moon  shape,  Avhile  others  were  smaller.  The  sap  Avas  also 
rich  in  small  tetrahedral  bodies,  which  slowly  disappeared  in  HC1, 
and  which  A\rere  probably  calcium  oxalate.  The  bodies  in  the  sap 
appeared,  even  AA7itli  the  highest  powers,  of  such  indefinite  form  that 
they  could  not  be  identified  with  any  certainty  as  organized  bodies. 

Later  Dr.  Mayer  endeavored  to  isolate  the  supposed  organisms  by 
Koch’s  and  other  methods,  and  demonstrated  bacteria  in  many  cases. 
But  none  of  these,  Avhen  used  for  inoculation,  caused  the  disease.  He 
also  inoculated  sound  tobacco  with  various  bacteria,  dung  solutions, 
extract  from  tobacco,  sick  earth,  etc.,  but  Avithout  result. 

The  question  now  arose  whether  the  disease  Avas  due  to  an  organ¬ 
ized  or  a  chemical  ferment.  A  chemical  ferment  seemed  improbable. 
This  sort  rarely  causes  a  disease,  and  it  is  unheard  of  that  an  enzyme 
multiplies  from  itself.  An  organized  ferment  might  be  a  fungus  or  a 
bacterium.  To  determine  these  points  the  following  experiments  AA7ere 
undertaken: 

The  infectious  fluids  Avere  passed  through  ordinary  filter  paper 
and  the  filtrate  used  for  a  large  number  of  additional  inoculations. 
Itesult:  The  filtered  sap  worked  almost  as  well  as  the  unfiltered.  The 
per  cent  of  diseased  plants  Avas  only  a  little  less.  Either  the  disease 
was  due  to  chemical  substances  or  else  to  organized  bodies  small 
enough  to  pass  through  the  pores  of  the  paper.  A  clear  filtrate  was 
finally  obtained  by  using  a  double  filter,  and  fluid  passed  through  this 
possessed  no  infective  power.  Evidently  the  cause  of  the  disease  Avas 
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filtered  out  and  could  not  be  a  chemical  ferment,  for  it  is  opposed  to  all 
known  peculiarities  of  enzymes  to  be  filtered  out  of  solutions.  The 
common  method  for  the  concentration  of  an  enzyme,  i.  e.,  precipita¬ 
tion  with  not  too  strong  alcohol  from  the  crude  juice  and  resolution  in 
water,  was  tried.  This  led  to  no  substance  which  had  infective  power. 

Inoculations  with  heated  sap  led  to  the  following  results:  Persistent 
warming  at  00°  did  not  perceptibly  alter  the  infectious  power;  at  65° 
to  75°  it  was  weakened.  Heating  the  sap  at  80°  for  several  hours  killed 
the  infective  power.  These  experiments  show  that  the  infective  sub¬ 
stance  satisfies  the  requirements  of  an  organized  ferment,  and  indi¬ 
cate  that  the  infective  body  must  be  searched  for  among  the  small 
organized  bodies.  Fungi  are  much  too  large  to  pass  through  filter 
paper,  and  if  the  disease  was  due  to  these  it  would  seem  that  they  must 
assume  at  some  stage  some  more  easily  visible  form. 

The  following  is  a  rather  literal  rendering  of  the  author’s  conclu¬ 
sions: 

(1)  The  “  mosaic  disease”  of  tobacco  is  a  bacterial  disease,  the  infective 
organism  of  which  has  not  yet  been  isolated  so  as  to  know  its  form  and 
mode  of  life. 

(2)  The  infective  power  of  the  disease  from  plant  to  plant  under  the 
artificial  conditions  of  sap  mixture  has  been  established  with  certainty. 
Under  natural  conditions  there  is  no  plain  infection  from  plant  to  plant. 
The  seeds  of  diseased  plants  can  produce  sound  plants. 

(3)  The  cause  of  the  disease  must  be  sought  in  the  earth  of  the 
tobacco  fields  and  the  hotbeds,  for  particular  fields,  especially  those  in 
which  tobacco  follows  tobacco,  are  most  exposed  to  the  disease.  A 
case  of  transportation  of  the  disease  with  earth,  however,  was  not 
established. 

Rotation- of  crops  is  advised,  also  the  removal  of  the  diseased  plants, 
and  after  harvest  all  remnants  of  the  crop. — Erwin  F.  Smith. 

Moeller,  H. — Entgegnung  gegen  Frank ,  betreffend  den  angeblichen 
Dimorphism  us  der  Wurzelknbllchen  dcr  Erbse.  <Ber.  d.  Dent. 
Bot.  Ges.,  Bd-  x,  Nov.  24,  1892,  pp.  508-570. 


In  a  recently  published  note  upon  root  tubercles,  Frank  states  that 
those  of  the  pea  show  two  forms  that  differ  externally,  but  have  the 
same  internal  structure,  and  furthermore  that  the  content  is  different, 
being  albumen  bacteroids  in  the  one,  and  amylodextrin  bacteroids  in 


the  other. 

The  author  of  this  paper  proved  some  time  ago  that  these  tubercles 
do  not  contain  amylodextrin,  but  a  waxy  substance,  and  this  lact 
made  him  doubt  the  correctness  of  Frank’s  observations.  He  has  also 


studied  the  exterior  form  of  such  tubercles  and  states  that  vigorous 
specimens  of  pea  show  a  considerable  variety  ol  such  tubercles,  but 
without  any  distinction  ot  two  special  forms.  An  examination  ot  their 
contents  gave  oidy  albumen  bacteroids.  These  investigations  were 
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made  when  the  plants  were  at  the  end  of  their  vegetative  period,  while 
those  of  Frank  were  made  shortly  before  their  flowering,  a  fact  that 
might  have  led  to  the  difference  in  results. 

In  Trifolium  the  tubercles  are  developed  all  the  year  round  without 
being  dependent  upon  the  growth  of  the  plant.  It  would  appear  that 
the  biological  process  in  these  tubercles  consists  in  the  bacteria  becom¬ 
ing  transformed  into  bacteroids  by  a  certain  kind  of  hypertrophy,  and 
that  when  dead  the  organisms  are  resolved  into  a  fatty  substance. 
The  author  is  unable  to  believe  in  anything  like  a  reabsorption  of  the 
bacteroids.  The  result  of  his  examinations  shows  that  the  tubercles 
are  not  to  be  differentiated,  either  in  their  shape  or  in  regard  to  their 

contents;  thus  no  dimorphism  is  observable. — Theo.  Holm. 

0 

Report  on  recent  experiments  in  checking  potato  disease  in  the  United 
Kingdom  and  abroad.  London,  1892,  pp.  193,  figs.  5. 


Notwithstanding  the  fact  that  the  potato  is  the  standard  crop,  con¬ 
stituting  the  larger  part  of  the  food  of  the  people  of  Ireland,  and  is 
an  important  product  of  England  and  Scotland;  that  the  vegetable  is 
known  to  have  been  affected  by  fungi  since  1844;  that  the  disease  has 
in  some  years  been  so  severe  as  to  cause  tremendous  losses  and  even 


a  famine  in  Ireland;  and  that  for  the  past  six  years  the  disease  has 
been  known  to  be  successfully  combated  by  copper  compounds,  still  the 
authorities  of  Great  Britain  do  not  seem  to  have  made  any  attempt, 
to  prevent  the  disease  by  treatment  with  these  compounds  until  1891. 
It  is  true  that  when  the  results  of  experiments  made  in  France  in  1838 
became  known,  the  attention  of  the  Government  was  called  to  them, 
but  without  any  result,  save  the  issuance  of  a  report  or  two.  In  1891 
the  Boyal  Agricultural  Society  of  England  began  to  make  some  experi¬ 
ments.  The  board  of  agriculture  also  began  to  bestir  itself  and  to 
inquire  of  foreign  consuls  what  progress  had  beeu  made  in  checking 
the  disease.  The  results  of  the  experiments  and  inquiries  are  embodied 
in  the  report  at  present  under  notice,  and  which  was  issued  by  the 
board  of  agriculture  in  the  spring  of  1892. 

The  report  is  divided  into  four  parts:  Part  1, contributed  by  Charles 
Whitehead,  consists  of  a  history  of  the  disease;  its  cause;  the  life  his¬ 
tory  ot  the  fungus;  and  the  action  of  “bouiliie  bordelaise,”  or  Bor¬ 
deaux  mixture,  as  it  is  commonly  called.  From  this  introduction  it 
appears  that  although  in  1840  Berkeley  had  shown  the  disease  to  be 


caused  by  a  fungus,  agriculturists  generally  up  to  as  late  a  date  as  1872 
believed  the  fungus  to  be  the  effect  rather  than  the  cause.  This  is  shown 
by  the  fact  that  out  of  ninety-four  essays  submitted  as  the  result  of  an 
offer  of  £100 for  the  best  account  of  the  trouble  and  its  remedies,  not  one 
was  deemed  worthy  of  the  prize,  and  not  one  contained  correct  ideas  as  to 
its  origin.  This  is  certainly  remarkable  when  we  remember  the  number 
ot  able  botanists  which  England  possesses  and  the  demonstration  by 
Berkeley  twenty-five  years  before.  The  idea  also  at  one  time  pre- 
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vailed  that  there  were  disease-proof  varieties  of  the  potato,  but  this 
was  speedily  disproved  by  experiment.  In  the  discussion  of  the  action 
of  Bordeaux  mixture  the  rather  remarkable  statement  is  made  (p.  22) 
that  at  present  there  are  no  clearly  defined  formulae.”  It  is  difficult 
to  understand  how  anything  can  be  made  more  definite  than  the  for¬ 
mula  given  for  the  Bordeaux  mixture  in  Circular  No.  4  of  the  Section 


ot  Vegetable  Pathology,  U.  S.  Department  of  Agriculture,  issued  in 
July,  1889.  While  the  formula  has  since  been  modified,  the  directions 
there  given  were  sufficiently  explicit. 


The  second  part  deals  with  the  experiments  conducted  by  the  Royal 
Agricultural  Society  in  Great  Britain  and  Ireland  in  1891.  These 
experiments  were  made  in  various  places  and  under  varied  conditions, 
and  the  results  were  not  in  any  way  uniform.  In  some  no  benefit  was 
reported,  while  in  others  it  was  very  marked.  The  general  conclusion 
reached,  however,  was  that  when  applied  at  the  proper  time  and  in  the 
proper  way  a  decided  benefit  was  derived  from  the  use  of  Bordeaux 


mixture. 

The  third  part  deals  with  the  experiments  for  checking  the  disease  and 
the  culture  of  the  potato  in  foreign  countries.  Eleven  questions  were 
submitted  to  the  representatives  ot  Great  Britain  in  Austria-Hungary, 
Belgium,  Denmark,  France,  Germany,  Netherlands,  and  the  United 
States.  These  questions  related  to  the  varieties  usually  grown,  changes 
ot  seed,  methods  of  seeding,  frequency  of  cropping,  maimer  of  cultiva¬ 
tion,  manures  used,  occurrence  of  disease,  precautions  taken  against 
it,  measures  to  prevent  its  appearance,  remedies  adopted,  and  the 
results  of  the  treatment.  We  have  here  a  digest  of  the  experiments 
made  in  the  countries  mentioned,  and  it  is  valuable  as  a  compilation 
of  late  information.  The  experiments  in  Trance,  Belgium,  and  Holland 
are  especially  referred  to,  and  in  some  cases  given  in  full.  Part  4  gives 
a  summary  of  reports  on  potato  culture  in  the  colonies,  mainly  those  of 
Australia,  where,  however,  the  disease  either  does  not  exist  or  does  but 
little  damage.  It  occurs  to  a  greater  or  less  extent  in  the  Bermudas 
and  on  the  Cape  of  Good  Hope. — Joseph  E.  James. 


Sarauw,  G.  F.  L. — Rodsymbiose  og  Mykorrhizer  scerlig  hos  Skovtroeerne. 
<Bot.  Tidsskrift,  vol.  xvm,  Copenhagen,  1893,  pp.  134,  pi.  2. 


The  present  paper  contains  a  complete  account  of  the  various  theories 
and  explanations  which  have  been  given  of  the  u  root  symbiosis  and 
the  Mycorrliizse.”  It  contains  abstracts  of  a  large  number  of  papers 
from  the  earliest  up  to  the  present  time,  while  the  original  investigations 
of  the  author  are  merely  alluded  to.  It  should  be  pointed  out  that  the 
present  paper  represents  only  the  historical  part  of  a  comprehensive 
work  entitled  “  Bogens  Svamprodder,”  for  which  the  author  was  awarded 
the  prize  of  the  Royal  Danish  Academy  of  Sciences. 

The  various  forms  of  parasitism  are  discussed  as  “ antibiosis”  and 
^symbiosis,”  terms  which  were  proposed  by  Vuillemin  (1889),  and  which 
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correspond  to  the  difference  between  “antipathy”  and  “sympathy.” 
The  author  defines,  however,  the  “antibionts”  to  be  those  beings  which 
live  in  a  constant  struggle  with  each  other,  while  the  “symbionts”  live 
in  peace  and  do  not  cause  any  injury  to  each  other.  Whether  these 
“symbionts”  are  of  any  mutual  benefit  is  another  question.  This  con¬ 
ception  of  symbiosis  was  given  by  Tubeuf  in  1888,  who  called  it  “harm¬ 
less  symbiose.” 

It  is  a  marked  characteristic  of  the  antibionts  that  their  action  very 
soon  ends  the  struggle,  and  their  appearance  is,  therefore,  rather  lim¬ 
ited.  The  symbionts,  on  the  other  hand,  may  be  observed  as  constant 
companions  for  many  years.  Antibiosis  and  symbiosis  may,  when  con¬ 
sidered  in  this  way,  represent  an  acute  and  chronic  parasitism. 

The  chapter  dealing  with  the  appearance  of  the  “root  symbiosis” 
comprises  the  “algal  symbiosis,”  as  we  know  it  from  the  lichens 
and  Hepaticm,  and  the  “fungal  symbiosis,”  which  causes  the  develop¬ 
ment  of  root  tubercles  and  similar  hypertrophy  of  roots  or  organs 
which  have  the  same  function  as  the  proper  roots,  such  as  fronds  with 
rhizoids  like  those  of  Hepaticm,  etc.  It  seems  as  if  Dalechamp  (1587) 
was  the  first  to  describe  and  figure  the  root  tubercles  of  the  Leguminosse, 
while  Malpighi  (1079)  also  described  them,  and  considered  them  as  galls, 
caused  by  insects.  Concerning  the  morphological  identity  of  these 
tubercles,  the  Danish  botanist  Didrichsen  (1867 )  explained  them  as  being 
lateral  roots.  The  anatomical  structure  was  given  by  Van  Tieghem 
(1888),  who  showed  that  they  differ  from  normal  roots  by  having  several 
central  cylinders  within  a  common  bark.  Their  first  development  is, 
however,  to  be  traced,  as  in  normal  roots,  from  the  pericycle  of  the  mother 
root.  But  besides  the  Leguminos®,  several  other  plants  are  mentioned 
as  having  similar  tubercles,  both  trees  and  herbs,  from  the  cycads  and 
conifers  to  the  annual  Junci  and  Gyperus  flavescens.  The  identification 
of  most  of  the  fungi  which  cause  these  various  hypertrophies,  is  a  very 
difficult  task  if  indeed  a  possible  one.  Only  a  very  few  are  known 
thoroughly,  such  as  Frankia ,  Rhizobium ,  etc. 

Frank  was  one  of  the  earliest  writers  in  the  field  and  has  written 
much.  He  appears  to  have  been  the  first  to  demonstrate  one  phase  of 
the  question  as  to  the  biological  importance  of  the  fungal  symbio¬ 
sis.  This  author  claims  that  certain  trees,  especially  all  the  Cupuli- 
ferse,  are  unable  to  take  nourishment  from  the  soil  by  themselves,  but 
that  they  become  nourished  by  means  of  the  fungous  mycelia  which 
surround  their  entire  root  system  and  nurse  them  from  their  earliest 
stage  until  their  death. 

Gibelli,  on  the  other  hand,  considers  this  symbiosis  as  a  mere  ques¬ 
tion  of  tolerance  on  the  part  of  the  root,  and  if  we  consider  the  entire 
literature  upon  this  subject,  it  seems  as  if  the  majority  of  authors 
agree  with  Gibelli,  that  the  fungus  is  tolerated  by  the  root  only  because 
it  does  not  cause  it  any  injury. — Theo.  Holm. 
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Tavel,  F.  yon. —  Vergleichende  Morphologic  der  Pilze.  Jena,  1892,  8vo, 
pp.  11,  208,  figs.  90. 

This  book  puts  the  whole  Brefeldian  system  into  such,  a  compact  and 
lucid  form  that  he  who  runs  may  read.  The  revolutionary  work  done 
by  Dr.  Brefeld  and  Ids  assistants  during  the  last  twenty  years  in  every 
group  of  fungi  and  embodied  in  ten  large  u  Heften,”  with  more  to  fol¬ 
low,  is  here  condensed  into  less  than  225  pages,  and  yet  completeness 
and  perspicuity  of  expression,  so  far  as  regards  essential  features,  are 
everywhere  apparent.  That  Dr.  von  Tavel  is  well  fitted  for  this  task 
goes  without  saying,  since  he  was  Dr.  Brefeld’s  assistant  for  a  number 
of  years,  and  is  joint  author  with  him  of  Heften  rx  and  x  on  Hemiasci 
and  Ascomycetes. 

According  to  the  views  here  set  forth,  fungi  consist  of  two  primary 
groups:  (1)  The  Phycomycetes,  or  algal  fungi,  consisting  of  a  single 
cell  and  having  sexual  functions;  and  (2)  theMesomycetes  and  Mycomy- 
cetes,  or  higher  fungi,  consisting  of  a  many-celled  thallus  and  entirely 
destitute  of  sexual  organs.  The  Phycomycetes  have  a  thallus  resem¬ 
bling  that  of  the  Siphoneae  and  were  undoubtedly  derived  from  the  algae. 
They  subdivide  naturally  into  two  quite  distinct  groups,  the  Oomycetes 
and  Zygomycetes.  The  Oomycetes  resemble  the  Oophyceae  both  in  the 
thallus  and  in  the  reproductive  system.  In  each  group  the  organism 
consists  of  a  nonseptate,  sparingly  branched  cell,  which  reproduces  sexu¬ 
ally  by  antheridia  and  oogonia,  and  nonsexually  by  swarm  spores  devel¬ 
oped  in  sporangia.  But  the  Oomycetes  show  degenerations  and  retro¬ 
gressions  which  appear  to  be  adaptations  to  a  more  terrestrial  life. 
Especially  noteworthy  is  the  progressive  loss  of  sexuality. 

The  group  is  divided  into  six  families,  including  Entomophthoree, 
which  stands  midway  between  Oomycetes  and  Zygomycetes,  having 
reduced  antheridia  and  oogonia  which  conjugate,  and  an  abundant  coni- 
dial  fructification.  Beginnings  of  conidial  fructification  also  appear  in 
some  of  the  other  families.  In  Zygomycetes  the  thallus  is  one-celled  and 
agrees  completely  with  that  of  the  Oomycetes,  but  the  fructification  is 
different.  In  this  group  there  is  still  further  degeneracy  in  the  sexual 
reproduction.  Instead  of  the  union  of  specialized  sporangia  (antheridia 
and  oogonia)  to  produce  the  zygospore,  there  is  simply  a  conjugation  of  the 
slightly  differentiated  beginnings  of  such  sporangia,  i.  e.,  the  conjugat¬ 
ing  threads  are  only  slightly  swollen  and  the  male  and  female  organs  can 
not  be  distinguished.  Nonsexual  sporangia  are  present  as  in  Oomycetes, 
but  the  spores  have  lost  their  cilia  with  the  more  decided  adaptation  of 
these pdants  to  a  dry-land  life.  In  the  possession  of  a  one-celled  thallus 
the  Zygomycetes  are  also  like  the  alge,  and  they  resemble  the  Conju¬ 
gate  in  conjugation,  but  not  otherwise.  The  first  five  families  are 
exosporangic,  producing  sporophores  anywhere  on  the  mycelium;  the 
other  two,  Rhizopie  and  Mortierellacee,  have  progressed  a  step  fur¬ 
ther  and  ape  earpo-sporangic,  bearing  their  sporophores  on  specially 
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differentiated,  stolon-like  threads,  which  arise  from  the  ordinary 
mycelium. 

The  higher  fungi,  i.  e.,  the  most  highly  developed,  consist  of  the 
Ascomycetes  and  Basidiomycetes,  or  so-called  Mycomycetes,  and  the 
intermediate  Hemiasci  and  Hemibasidia,  the  so-called  Mesomycetes, 
connecting  the  higher  fungi  with  the  Phycomycetes.  The  sexual  organs, 
which  are  destitute  of  function  in  some  of  the  Oomycetes  and  still 
further  degraded  in  Zygomycetes,  disappear  altogether  in  the  higher 
fungi  and  are  not  found  even  in  a  rudimentary  state,  whereas  nonsex- 
ual  methods  of  reproduction  take  on  a  compensating  multiplicity  of 
forms.  Originally  the  nonsexual  form  was  a  sporangium,  as  in  Mucor 
mucedo ,  and  its  change  into  a  spore  (conidium)  can  be  followed  step  by 
step  through  the  Thamnidhe  and  Chgetocladiacese.  In  the  Choaneplio- 
rem  the  conidia  are  still  accompanied  by  the  sporangia,  but  in  the  Chm- 
tocladiacem  the  latter  have  disappeared,  and  it  is  precisely  from  this  group 
of  Zygomycetes  that  the  Basidiomycetes  appear  to  have  arisen.  From 
this  poiut  of  view  there  are  three  types  of  Zygomycetes:  (1)  Forms 
with  sporangia  only,  (2)  forms  with  sporangia  and  conidia,  (3)  forms 
with  conidia  only.  Among  the  sporangial  forms,  moreover,  Mortierella 
rostafinshii  shows  a  distinct  advance  into  a  sporangial  fruit,  the  begin¬ 
ning  of  which  may  be  seen  even  in  Rhizopem.  Finally,  in  Ghlamydo- 
mucor  racemosus  there  has  developed  an  additional,  purely  accessory 
spore,  thechlamydospore,  which  occurs  either  as  a  chlamydospore  proper 
or  simply  as  an  oidium.  As  already  stated,  all  of  these  nonsexual 
spore  forms,  sporangial,  conidial,  and  chlamydosporous,  occur  in  great 
variety  in  the  higher  fungi.  In  the  Hemiasci  and  Ascomycetes  we  have 
forms  which  fructify  in  sporangia  only,  or  by  sporangia  and  conidia, 
and  these  may  be  designated  the  sporangial  series  of  the  higher  fungi. 
On  the  contrary,  in  the  Hemibasidia  and  the  Basidiomycetes  there  are 
no  sporangia,  but  only  conidia.  These  fungi  evidently  had  their  origin 
in  the  Zygomycetous  Chmtocladiacese  and  may  be  designated  the 
conidial  series  of  the  higher  fungi.  Ohlamydospores  occur  in  both, 
and  both  sporangia  and  conidia  are  modified  and  specialized.  The  spo¬ 
rangium  in  Zygomycetes  varies  as  to  form,  size,  and  number  of  its  spores 
in  the  same  species,  but  in  the  higher  fungi  definiteness  becomes  more 
and  more  pronounced  until  in  Ascomycetes  the  sporangium  becomes  an 
ascus having  a  determinate  shape  and  bearing  adefinite  numberof  spores. 
In  these  particulars  the  Hemiasci  form  a  transition  group,  their  spo¬ 
rangial  fructification  being  ascus-like,  but  more  variable  than  in  Ascomy¬ 
cetes.  In  the  conidial  series  it  is  the  conidiophore  which  has  become 
specially  developed.  In  Zygomycetes  also  the  conidiophore  varies  in 
form,  size,  and  number  of  its  spores.  In  the  Basidiomycetes  it  has 
been  specialized  into  a  basidum  of  definite  form  and  bearing  a  definite 
number  of  spores.  Here,  again,  there  is  an  intermediate  group,  the 
Hemibasidia,  connecting  the  basidia-bearing  forms  with  the  much 
simpler  Zygomycetes.  The  accessory  spore  form,  i.  e.,  the  chlamydo- 
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spore,  remains  indefinite  in  both  series.  According  to  this  view,  all  of 
the  higher  fungi  had  their  origin  in  Zygomycetes,  and  the  two  series 
simply  developed  in  different  directions,  one  series  excluding  sporangia 
and  developing  specialized  conidiophores  (basidia),  while  the  other 
series  retained  indefinite  conidiophores,  but  developed  sporangia  of 
a  very  precise  character  (asci). 

The  Hemiasci  consist  of  three  families,  (1 )  Ascoidera,  (2)  Protomycetes, 
and  (3)  Theleboleje.  In  these  simple  forms  the  sporangium  becomes 
ascus-like,  but  is  still  indeterminate  as  to  form,  size,  and  number  of  its 
spores.  The  spores  are  usually  shot  out  with  considerable  force,  show¬ 
ing  in  this  particular  a  greater  adaptation  to  terrestrial  life  than  is 
found  in  most  Zygomycetes.  The  Ascokhe  have  free  sporangia,  as  in 
Mucor,  and  conidia.  The  Protomycetes  also  have  free  sporangia  and 
conidia,  but  the  former  are  preceded  by  chlamydospores.  The  Thele- 
bolem  have  sporaugial  fruits,  the  condition  seen  in  Mortierella  rostajin - 
slcii  having  been  carried  a  step  farther  by  the  reduction  of  the  sporau 
giophore  to  a  mere  rudiment  and  the  extension  of  the  basal  weft  of 
mycelium  into  an  envelope. 

The  Ascomycetes  are  characterized  by  the  preseuce  of  the  aseus, 
which  is  simply  a  sporangium  that  has  become  determinate  in  form, 
size,  and  number  of  its  spores.  In  very  many  cases  this  form  of  fructi¬ 
fication  is  accompanied  by  conidia  and  chlamydospores.  When  ripe 
the  spores  of  most  Ascomycetes  are  shot  out  of  the  aseus  with  great 
energy.  Sexual  organs  do  not  occur  in  any  of  the  forms,  and  the  earlier 
observations  ascribing  sexuality  to  various  Ascomycetous  fungi  are 
misinterpretations.  The  Ascomycetes  are  divided  into  Exosporangial 
and  Carposporangial  forms.  The  Exoasci  are  the  simpler,  having  naked 
asci,  borne  directly  on  the  mycelium.  They  include  two  families,  Endo- 
mycetacem  and  Taphrinere.  The  Oarpoasci,  which  form  the  bulk  of  the 
Ascomycetes,  have  fruit  bodies.  The  asci  are  not  naked  and  do  not  arise 
directly  from  the  mycelium,  but  in  special  organs,  which  are  composed 
of  fertile  or  asci-bearing  hyplne,  and  of  sterile  threads,  which  form  the 
walls  of  the  envelope.  In  most  cases  asci  are  not  borne  singly,  but  in 
great  numbers  in  a  hy menial  layer.  The  simplest  aseus  fruits  are  angio- 
carpous.  In  the  more  highly  differentiated  Pyrenomycetes  they  have  a 
special  ostiolum.  In  another  series  of  forms,  i.  e.,  Hysteriacem  and  Dis- 
comycetes,  the  fruit  body  may  be  called  gymnocarpous,  being  closed  at 
first  but  afterward  open.  Of  much  importance  in  the  Oarpoasci  are  the 
accessory  fruit  forms.  In  addition  to  ordinary  free  conidia  and  chlamy¬ 
dospores,  there  are  conidia  which  have  reached  a  higher  grade  of  devel¬ 
opment,  being  produced  within  special  fruit  bodies  resembling  aseus 
fruits  (the  pycnidia).  Still  another  fruit  form  is  possible  in  this  group, 
but  has  not  been  found,  viz,  ordinary  sporangia.  The  simplest  form 
of  conidia  appears  in  the  Taphrinese,  being  developed  directly  from  the 
ascospore,  even  before  its  escape  from  the  aseus,  or  else  from  another 
conidium.  The  next  advance  is  the  production  of  a  germ  tube  on  which. 
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the  eonidia  are  borne.  From  this  it  is  but  a  short  step  to  mycelium, 
bearing  eonidia  anywhere  on  its  surface,  a  common  occurrence  in  the 
Carpoasci.  From  simple  forms  like  these  the  conidial  development  can 
be  traced  through  coremia  and  more  complex  stroma-beds  into  its 
highest  specialization,  the  closed  fruit  bodies  known  as  pycnidia. 
Pycnidia  are  sympliogenetic  or  meristogenetic  according  as  they  are 
pseudoparenchymatous,  i.  e.,  developed  from  a  hyplise  complex,  or  pro¬ 
duced  by  ordinary  cell  division,  a  common  method  in  many  cases. 
Between  these  two  extremes  are  numerous  intermediates.  Free  conidi  - 
opliores,  as  well  as  conidial  fruits,  bear,  as  a  rule,  only  one  sort  of 
spores,  but  sometimes,  as  in  Diaporthe,  the  last  produced  may  be  of  a 
different  shape  from  the  first.  Suceedaneous  spore  formation  is  regarded 
as  a  lower  type  than  simultaneous,  because  the  latter  is  more  restricted. 
Chlamydospores  appear  in  the  Carpoasci  in  two  forms,  viz,  as  true  clila- 
mydospores  and  as  oidia,  but  neither  one  is  very  common.  Although 
the  ascus  is  the  highest  type  of  fructification  in  this  group,  it  is  rela¬ 
tively  the  rarest.  Often  the  fungus  reproduces  itself  for  many  generations 
without  developing  asci,  and  for  this  reason  many  eonidia  and  chlamy¬ 
dospores  have  been  classed  among  the  fungi  imperfectly  the  free  conid- 
iopliores,  as  Hyphomycetes ;  the  eonidia  beds  as  Gymnomycetes ;  and 
the  pycnidia  as  Sphaeropsidise,  Cytisporacem,  and  Pliyllostictacese.  In 
many  cases  an  exact  determination  of  their  place  in  the  natural  classi¬ 
fication  is  possible  only  when  identical  forms  are  obtained  from  aseo- 
spores  by  artificial  cultures,  but  the  constant  occurrence  of  two  forms 
together  renders  their  genetic  connection  probable.  A  great  number  of 
the  Carpoasci  live  parasitically  on  algae,  forming  lichens.  The  most  of 
these  are  Pyrenomycetes  and  Discoinycetes.  In  some  lichens  the  alga 
forms  the  greater  part  of  the  thallus;  in  others,  the  fungus.  Ascending 
from  simple  to  complex  forms,  the  Carpoasci  are  classified  into  (1)  Gym- 
noasci,  (2)  Perisporiaceae,  (3)  Pyrenomycetes,  (4)  Hysteriaceae,  (5)  Dis¬ 
comycetes,  and  (G)  Helvellaceae.  Sixty-five  pages  are  devoted  to  the 
Hemiasci  and  Ascomycetes,  each  one  pregnant  with  new  views  or  inter¬ 
esting  observations;  but  some  of  the  most  important  statements  are  to 
befound  in  the  last  part  of  the  book,  dealing  with  the  second  or  conidial 
series  of  the  higher  fungi.  Here  divergence  from  earlier  views  of  classi¬ 
fication  is  the  most  pronounced. 

This  series  fruits  exclusively  by  eonidia.  Beginning  with  certain 
Zygomycetes,  the  evolution  of  the  conidial  fructification  can  be  traced 
step  by  step  through  the  Hemibasidia  into  the  Basidiomycetes,  where 
it  reaches  the  highest  stage  of  development  by  the  conversion  of  the 
indefinite  conidiopliore  into  the  definite  basidium.  Chlamydospores 
occur  in  the  Hemibasidia  as  well  as  in  the  Hemiasci,  but  while  in  the 
Protomycetacem  the  chlamydospores  always  growout  into  a  sporangium ; 
in  the  Hemibasidia  they  grow  out  exclusively  into  conidiophores.  All 
Hemibasidia  have  two  kinds  of  spores,  eonidia  and  chlamydospores. 
The  latter  are  constant  and  are  the  most  striking  spore  forms,  which  is 
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also  true  in  Protomycetes.  The  chlamydospores  produce  a  sporophore, 
as  iu  Chlainydomucor,  but  while  it  is  accidental  there,  it  is  constant 
here,  and  while  there  it  is  a  sporangiophore,  here  it  is  a  basidium-like 
conidiophore.  This  intermediate  group  connecting  Zygomycetes  with 
Basidiomycetes  separates  naturally  into  two  sub-groups,  Ustilaginem, 
with  septate  conidiophores  (promycelia)  bearing  conidia  chiefly  on 
their  sides;  and  Tilletise,  with  undivided  conidiophores  (promycelia) 
bearing  the  conidia  in  a  whorl  at  the  apex. 

The  Basidiomycetes  are  a  very  large  group,  rich  in  forms.  Their 
most  important  character  is  the  possession  of  basidia.  The  basidium 
is  a  conidiophore,  which  has  become  definitely  restricted  in  shape,  size, 
and  the  number  of  its  spores.  While  an  ordinary  conidiophore  pro¬ 
duces  spores  one  after  another,  indefinitely,  from  any  suitable  part,  the 
basidium  produces  only  a  definite  number  of  spores,  only  once,  and  in  a 
particular  place,  and  after  their  separation  it  shrivels.  There  is  also 
less  variation  in  the  size  and  shape  of  the  individual  spores.  Only  in 
rare  cases  do  the  basidiospores  become  several-celled  before  their 
separation  from  the  basidium,  and  this,  as  in  similar  cases  elsewhere,  is 
to  be  looked  upon  simply  as  an  anticipation  of  germination  phenomenon. 
Most  basidia  bear  4  spores;  rarely  they  bear  2,  (3,  or  8  spores.  These 
variations  may  all  occur  in  the  members  of  a  single  genus,  e.  g.,  Hypoch- 
nus.  As  a  rule  the  basidiospores  are  borne  on  comparatively  long 
sterigmata.  Like  the  Hemibasidia,  the  Basidiomycetes  are  separable 
into  two  corresponding,  but  more  highly  developed  groups.  In  order 
that  the  basidium-like  conidiophore  of  the  Ustilaginem  shall  become 
a  true  basidium,  its  septa  must  be  limited  to  a  definite  number,  the 
position  and  number  of  sterigmata  must  also  become  definite,  and 
finally  only  a  single  spore  must  be  abjuncted  from  each  sterigma. 
This  is  exactly  what  occurs  in  the  Protobasidiomycetes,  the  first  of 
the  two  subdivisions.  The  second  and  higher  group  consists  of  the 
true  or  Autobasidiomycetes,  corresponding  to  the  Tilletke;  i.  e.,  they 
have  nonseptate  basidia,  but  bear  a  definite  number  of  basidiospores. 
In  contrast  to  the  Ascomycetes,  naturally  separable  into  Exoasci  and 
Carpoasci,  the  formation  of  the  fruit  body  in  the  conidial  series  is  of 
secondary  importance.  Both  Proto  and  Auto  basidiomycetes  begin 
with  acarpous  fruits,  and  from  these  have  been  developed  the  more 
highly  organized  forms  having  fruit  bodies.  The  Protobasidiomycetes, 
or  fungi  having  a  septate  basidium,  are  separable  into  four  distinct 
groups:  (1)  Uredinese,  having  horizontally  septate  basidia,  always  free, 
never  borne  in  fruit  bodies,  and  always  produced  from  a  chlamydospore 
(teleutospore);  (2)  Auricularise,  with  basidia  resembling  Uredinem, 
but  gymnocarpous,  i.  e.,  having  fruit  bodies  which  from  the  beginning 
form  open  hymenia;  (3)  Pilacrem,  which  also  have  horizontally  septate 
basidia,  but  angiocarpous  or  closed  fruit  bodies;  (4)  Tremellineae,  hav¬ 
ing  vertically  divided  basidia  borne  in  gymnocarpous  fruits.  The  Uredi- 
nese  are  especially  rich  in  chlamydospore  forms;  teleutospores,  uredo- 
spores,  and  secidiospores  are  all  types  of  this  form. 
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The  Autobasidiomycetes  have  undivided  basidia,  which  bear  spores 
only  on  their  apex.  The  Hymenomycetes  make  up  the  bulk  of  this 
group  and  appear  to  have  been  derived  from  Tilletia-like  forms, 
while  the  Dacryomycetacem  have  genetic  relationships  with  the 
Tremellineae,  and  the  Gasteromycetes  with  the  Pilacreae,  to  which 
they  are  closely  connected  by  Tylostoma.  The  basidia,  however,  in 
this  great  group  are  so  similar  that  some  other  means  of  classification 
must  be  resorted  to,  and  this  is  found  in  the  fruit  body.  Proceeding 
from  lower  to  higher,  the  group  is  divisible  into  (1)  Dacryomycetes, 
with  basidia  split  downward  into  two  forks,  but  not  septate ;  (2)  Hymeno- 
mycetes,  with  short  cylindric  or  club-shaped  simple  basidia,  bearing 
usually  4  spores  on  delicate  sterigmata,  and  having  a  variable  but 
always  finally  gymnocarpous  or  only  semi-angiocarpous  fruit  body;  (3) 
Gasteromycetes,  with  basidia  borne  inside  of  various  sorts  of  angiocar- 
pous  fruit  bodies;  (4)  Phalloideae,  having  the  basidia  borne  during  the 
early  stages  in  a  closed  fruit  body  and  subsequently  pushed  up  through 
this  and  exposed  to  the  air  on  a  rapidly  elongating  sporophore. 

The  Dacryomycetes  have  also  ordinary  conidia  and  oidia.  The 
simplest  Hymenomycetes,  the  Tomentellem,  are  destitute  of  a  fruit 
body,  and  the  more  complex  forms  appear  to  have  originated  from  these. 
Next  come  the  gymnocarpous  Thelephorem  and  Olavarke ;  then  the  hemi- 
angiocarpous  forms,  bearing  the  hymenium  on  the  under  surface  of  the 
pileus,  on  spines  in  Hydnei,  on  the  walls  of  pores  in  Polyporei,  and  on 
lamellae  in  Agaricinem.  The  Polyporei  are  mostly  poor  in  accessory 
fruit  forms,  but  oidia  occur  in  some  species  of  Polyporus,  Dmdalea, 
and  Lenzites,  while  Heterobasidion  ( Polyporus  annosus)  bears  ordinary 
conidia,  and  Oligoporus  and  Fistulina  bear  chlamydospores,  the  former 
very  abundantly.  The  genus  Oligoporus  was  formerly  described  under 
Polyporus,  and  its  chlamydospores  were  supposed  to  be  something 
entirely  different  and  were  put  into  the  form-genus  Ptychogaster.  In 
this  genus  Oligoporus,  the  formation  of  chlamydospores  occurs  in  essen¬ 
tially  the  same  manner  as  in  Chlamydo m ucor  racemosus  or  in  a  IJstilago. 
Various  Agaricinese  produce  sclerotia  and  rhizomorphs,  but  no  ordinary 
conidia  have  been  found.  It  must  be  remembered,  however,  that  a  great 
many  forms  have  not  been  studied  critically.  Oidia,  on  the  contrary, 
occur  in  many  genera  and  are  specially  abundant  in  the  genus  Nyctalis. 
Chlamydospores  are  also  abundant  in  this  geuus,  and  may  occur  even 
in  the  hymenial  layer,  but  have  not  been  discovered  in  other  genera. 

In  Gasteromycetes  the  fruit  body  is  not  only  angiocarpous  in  early 
stages,  like  that  of  many  Hymenomycetes,  but  remains  so.  The  simplest 
forms  connect  directly  with  the  angiocarpous  Protobasidiomycetes 
(Pilacrem).  Accessory  fruits  (oidia)  are  known  so  far  only  for  the  Nidu- 
lariacem.  The  basidiospores  of  most  Gasteromycetes  do  not  germinate 
immediately,  and  consequently  there  is  a  difficulty  in  the  way  of  study¬ 
ing  this  group  in  artificial  cultures.  For  this  reason,  we  know  them 
only  in  the  mature  state  and  in  stages  leading  directly  up  to  this.  Pro- 
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ceeding  from  simple  to  complex,  the  Gasteromycetes  are  subdivided 
into  (1)  Tylostomea},  (2)  Sclerodermise,  (3)  Lycoperdiacese,  (4)  Hymeno. 
gastreae,  (5)  Nidulariacese,  (0)  Sphaeroboleae. 

The  Phalloideae  constitute  a  highly  specialized  group.  In  all  of  them 
a  hymenophorous-cliambered  tissue,  the  gleba,  develops  within  a  closed 
envelope,  the  volva,  which  is  ruptured  at  maturity  by  the  upward 
pressure  of  a  rapidly  elongating  special  sporophore,  the  receptacle. 
This  bears  on  its  surface  the  one-celled  basidia,  which  in  turn  bear  the 
spores  at  their  apex  on  very  short  sterigmata.  Most  species  are  tropi¬ 
cal  and  not  well  known.  The  group  is  divided  into  (1)  Clathraceae  and 
(2)  Phalloidem. 

The  book  is  dedicated  to  Dr.  Brefeld,  and  ends,  as  it  begins,  with  a 
general  discussion  of  the  relationships  of  fungi  and  a  scheme  of  classi¬ 
fication,  which  is  here  reproduced. 

VON  tavel’s  outline  of  a  natural  system  of  the  fungt. 


I. — Alga-like  fungi. 


Phycomycetes,  with  a  one-celled  thallus  and  sexual  organs. 

1.  Monoblepharidepp.  Antlieridia  and  oogonia  in 

the  form  of  sporangia; 
nonsexual  sporangia. 


Class  I. — O omycetes. 
Sexual  fructification  in  oo¬ 
spores;  nonsexual  in  spo¬ 
rangia  and  conidia. 


f  Peronosporeie. 

9  J  Ancylisteae. 

'j  Saprolegniacere. 
t  ?Chytridiacea>. 


Antlieridia  reduced;  oogo¬ 
nia  as  sporangia;  nonsex¬ 
ual  sporangia  or  conidia. 


3.  Entomophtliore;e.  Both  antheridia  and  oogo¬ 
nia  reduced;  nonsexual 
conidia. 


Class  II. — Z  y  g  o- 
mycetes..  Sexual 
fructification  in  zy¬ 
gospores;  nonsexual 
in  sporangia  and 
conidia. 


1.  Exosporangia. 


1.  Mucorinem. 
Thaumidne. 


Sporangia  only. 


2.  Choanephoreai.  Sporangia  a  n  d 

conidia.  * 

3.  Chsetocladiacese.  Conidia  only.  *  * 
Piptocephalide;e. 


}.  Carposporan-  ,  (  Rhizopese. 

•  A.  J-  A  Tt  •  \  H  T _ ±-  ! . .  1  U 


gia. 


I  Mortieiellaceie. 
II. — Higher  fungi. 

With  septate  thallus  and  without  sexual  organs. 


MESOMYCETES. 


(Intermediate  forms  connecting  with  the  lower  fungi  through  the  Zygomycetes. 
Group  relationships  are  indicated  by  asterisks,  etc.,  corresponding  to  the  termini 
of  lines  used  by  von  Tavel.) 


Class  III. — Ilemiasci.  Fructifica-  f  I.  Exo-hemiasci.*  t 


tion  by  sporangia  and  conidia; 


( II.  Carpohemiasci.  * 
1.  Ustilaginese.t  t  t 


sporangia  asci-like. 

Class  IV. — Hemibasidia.  Fructifica¬ 
tion  by  conidia;  nosporangia;  con-<(  9  Tni  i  i  i  j 

•  ^  >  i  •  t  •  i  I  1  1 1 1 C  r  l  d-1  •  I 

ldiopliores  basnlia-like.  * 


1.  Ascouleae. 
Protomycetes. 
*  *  t  t  2.  Thelebolese. 
Conidiopliores  Proto- 
basidia  like. 
Conidiopliores  Autoba- 
sidia-like. 
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MYCOMYCETES. 


I.  Exoasci.  t 
Asci  free. 


Class  r. — Ascomycetes.  Fruc¬ 
tification  by  sporangia  and 
couidia;  sporangia  deter¬ 
minate,  i.  e.,  asci. 


II.  Carpo- 
asci  .ft  ] 
Asci  in  fruit  j 
bodies.  { 


1.  j  Endomycetes. 

(  Taphrinese. 

SGymnoasci. 

Perisporiacese.  Angiocarpous. 
Pyrenomycetes. 

(  Hysteriaceai. 

3.  •  Discomycetes.  Hemiangiocarpous. 
(  Helvellacese. 


Class  VI. — Basidiomy- 
cetes.  Fructification 
by  conidia;  no  spor¬ 
angia;  conidiophor- 
es  determinate,  i. 
ie.,  basidia. 


I.  Protobasid- 

iomycetes.  < 
t  t  t 

Basidia 
septate,  > 

II.  Autobasid- 
iomycetes. 

t  t  t't  < 
Basidia  not 
septate. 


(  Uredinese. 

’  j  Auricularise.  Gymnocarpous. 

2.  Pilacrete.^  Angiocarpous  (in  both  groups 

the  basidia  are  divided  crosswise). 

3.  Tremellinere.^  §  Basidia  divided  length¬ 

wise,  gymnocarpous. 

4.  Dacryomycetes.  Gymnocarpous.  §  § 

5.  Gasteromyctes.  Phalloide®.  Angiocar¬ 

pous.  § 

6.  Hymenomycetes.  Gymnocarpous  and 

liemi-an  gi  ocarpous. 


The  book  certainly  deserves  a  wide  reading,  and  students  who  are 
not  thoroughly  familiar  with  German  will  be  glad  to  know  that  an 
authorized  translation  into  English  is  now  in  preparation  and  may  be 
expected  during  the  year. — Erwin  F.  Smith. 


Ward,  H.  Marshall.  The  Diseases  of  Conifers.  <  Jour.  Koyal  Hort. 

Soc.,  vol.  xiv,  Oct.,  1892.  London,  pp.  124-150  (in  report  of  the  coni¬ 
fer  conference  held  at  Chiswick  Gardens,  October  7  and  8,  1891). 

This  pleasant,  popular  paper  discusses  two  classes  of  diseases,  those 
due  to  fungi  and  those  due  to  disturbing  actions  of  the  inorganic 
environment.  The  pines,  firs,  larches,  junipers,  and  other  conifers  are 
taken  up  seriatim.  Most  of  the  facts  presented  have  already  been 
recorded,  but  for  the  general  reader  the  paper  has  the  great  advantage 
of  bringing  together  the  scattered  literature  and  presenting  the  main 
facts  in  a  salient,  suggestive  way. 

The  premature  shedding  of  pine  needles  is  ascribed  to  several  distinct 
causes:  (1)  Sharp  frosts  or  nights  so  cold  that  the  still  tender  foliage 
is  chilled  beyond  recovery;  (2)  active  transpiration  when  drought  has 
removed  the  moisture  from  the  soil,  or  in  warm,  sunny  tveather  when 
the  ground  is  frozen  hard;  (3)  the  action  of  various  fungi,  e.  g.,  Hys- 
terium  pinastri ,  which  is  said  to  be  one  of  the  most  prevalent  and  diffi¬ 
cult  to  deal  with. 

Some  general  remarks  on  nonparasitic  diseases  of  pines  are  worth 
quoting  in  full  on  account  of  their  suggestiveness,  but  we  must  be  con¬ 
tent  with  the  following: 

Speaking  generally,  the  pines  require  light,  open,  and  well-drained  soils,  as  deep 
as  possible,  and  many  aspects  of  disease  are  due  to  the  nonfulfillment  of  these 
conditions. 

Unquestionably  one  of  the  worst  of  these  dangers  results  from  clogging  of  the 
soil  at  the  roots,  whether  due  to  wet  clay,  stagnant  water,  the  covering  up  or  hard¬ 
ening  of  the  surface,  e.  g.,  by  means  of  pavements,  etc.,  or  other  processes. 
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The  general  course  of  events  is  much  the  same  in  all  these  cases.  The  primary 
cause  of  the  injury  is  want  of  oxygen  at  the  roots. 

Of  all  the  subaerial  agents  which  damage  pines,  however,  none  are  perhaps  more 
to  he  feared  than  the  acid  gases  of  our  larger  manufacturing  towns.  Sulphurous 
acid,  hydrochloric  acid,  chlorine,  coal  gas,  and  such  like  chemicals  are  fatal  to  pines, 
even  in  very  small  quantities,  and  it  is  no  doubt  to  these  rather  than  to  the  increased 
percentage  of  carbon  dioxide,  soot,  or  to  the  diminished  light,  that  the  foggy 
exhalations  of  large  towns  owe  their  enormous  power  for  evil.  Nor  can  we  wonder 
at  this  when  we  reflect  that  many  pines  are  mountain  species,  growing  normally  in 
those  purest  of  atmospheres,  which  attract  us  for  the  very  reasou  of  their  purity. 


Considerable  space  is  devoted  to  Nectarina  cucurbitula ,  to  the  larch 
canker  ( Peziza ),  and  to  the  latest  views  concerning  Uredineons  para¬ 
sites.  The  European  larch  is  said  to  be  an  alpine  plant,  and  most  of  its 
diseases  affecting  it  when  under  cultivation  are  primarily  attributable 
to  the  unsuitable  environment  of  lowland  regions,  especially  to  the 
earlier  springs. 


In  this  country  the  diseases  of  the  larch  are  almost  all  initiated  by  late  frosts, 
damp  soil,  insufficient  sunlight,  and  alternations  of  periods  of  drought  with  periods 
of  excessive  moisture,  in  varying  degrees  of  combination.  Late  frosts,  or  chills 
which  approach  such,  are  among  the  most  deadly  agents.  The  tender  tufts  of  bright 
green  foliage,  to  which  the  larches  owe  their  spring  beauty,  are  usually  forced  out 
in  the  country  a  month  or  six  weeks  too  soon.  Once  they  get  well  over  this  early 
dilatory  period  of  sprouting,  all  is  safe;  their  safety  is  insured  in  their  mountain 
heights  (1)  by  their  not  beginning  to  awake  from  the  long  winter  rest  till  danger  of 
frosts  is  practically  over,  and  (2)  by  the  extreme  rapidity  with  which  they  run 
through  the  period  of  tenderness. 

The  germinal  liyplue  of  Peziza  willlconiii  will  not  penetrate  the  sound 
cortex  of  the  larch,  but  a  slight  frost  injury  or  other  wounds  enables 
them  to  do  so. 

Trametes  radieiperda  u  attacks  the  living  roots  of  Finns  sylvestris , 
P.  strobus ,  and  others,  sending  its  snow-white  mycelium  beneath  the 
cortex,  and  traveling  thence  up  the  stem  to  finally  penetrate  the  wood 
by  way  of  the  cambium  and  medullary  rays.  The  ro  tting  of  the  wood 
rapidly  follows,  with  symptoms  so  peculiar  that  the  presence  of  this 
fungus  can  be  concluded  with  certainty  from  them.”  The  author  says 
that  T.  radieiperda  is  u  now  known  very  thoroughly  from  the  recent 
magnificent  researches  of  Brefeld,”*  but  cites  Hartig  to  the  effect  that 
u  moats,  dug  so  as  to  cut  off  sound  trees  from  infected  ones,  have  been 
of  service.” 


Agaricus  melleus,  though  a  less  pronounced  parasite,  is  not  less  destructive;  the 
details  of  its  action  on  the  timber  are  different  and  its  mode  of  spreading  from  root 
to  root  in  the  soil,  by  means  of  its  long  purple-black,  cord-like  mycelial  strands, 
called  Rhizomorpha,  also  differs.  But  the  net  results  are  much  the  same  in  both 
cases.  Very  tangible  signs  of  the  presence  of  Agaricus  melleus,  in  the  absence  of  the 
tawnv  yellow  toadstools,  are  afforded  by  the  copious  outflow  of  resin  from  the  dis¬ 
eased  roots  and  base  of  the  stem  of  the  affected  trees,  and  by  the  above  rliizomorphs 
in  the  rotting  wood  and  soil  around. 

Most  of  the  Polgpori  mentioned  are  decidedly  wound  fungi,  that  is  to  say,  they 

*  Brefeld’s  own  conclusions  in  this  connection  are  as  follows :  “  Open  isolation  moats 
do  not  offer  the  least  hindrance  to  the  spread  of  this  fungus,  but,  on  the  contrary 
greatly  favor  it,  by  breaking  the  diseased  roots  and  inducing  the  formation  of  an 
unusual  number  of  spore-bearing  organs  (seeUntersuchuugen,  Heft  Viu,  pp.  182-184)* 
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only  attack  successfully  those  parts  of  the  timber  which  are  already  dead  and 
exposed  to  the  air;  their  influence  for  evil  should  not  be  underrated  on  that  account, 
however,  for  although  they  are  saprophytes  living  on  the  wood,  their  entrance  into 
the  trunk  and  branches  means  more  or  less  rapid  hollowing  of  the  heart  wood  (there¬ 
by  rendering  the  tree  liable  to  be  thrown  by  winds,  etc.)  and  the  gradual  pro¬ 
duction  of  injurious  substances  which  soak  into  the  sound  parts  and  pave  the  way 
for  the  advance  of  the  destroying  mycelium  into  living  organs.  Hence,  though  such 
fungi  are  saprophytes,  strictly  speaking,  in  their  local  action,  they  nevertheless  act 
toward  the  whole  tree  taken  as  an  individual  as  parasites  which  may  induce  dan¬ 
gerous  diseases. 

Remedial  measures  are,  of  course,  to  be  directed  to  the  careful  tending  and  cover- 
ing  ot  wounds,  a  mode  of  procedure  which  has  long  been  carried  out  on  various 
trees  at  Kew  and  with  decided  success,  I  believe. 

This  last  is  a  remark  which  American  street  and  park,  commissioners 
and  orcliardists  might  well  take  to  heart. 

Prof.  Ward  happily  avoids  the  fault  of  many  popular  writers.  There 
is  no  effort  to  conceal  ignorance  or  gloss  over  difficulties.  At  every 
turn  the  reader  is  informed  of  the  present  limitations  of  knowledge 
and  of  the  necessity  for  further  study.  Concerning  American  fungi 
he  writes  as  follows : 

Farlow  and  Seymour  give  a  long  list  of  American  forms  [on  the  pine]  that  will 
necessitate  much  careful  investigation  before  we  can  determine  which  are  truly 
parasitic  and  which  are  saprophytic. 

Alter  giving  Klebalm's  recent  conclusions,  he  says: 

Several  other  forms  of  Periclermium  are  known  on  various  species  of  pines.  The 
following  have  hitherto  been  included  with  the  above  under  the  common  name 
P.  pint,  but  no  one  will  now  be  so  bold  as  to  retain  them  until  further  investiga¬ 
tions  have  decided  as  to  their  relationships.  The  forms  in  question  occur  on  the 
cortex  of  Pinus  montana  (Mill.),  P.  nncinula  (Ram.),  P.  maritima  (Mill.),  P.  polepensis 
(Mill.),  P.  mitis  (Mchx.),  P.  laeda  (L.),  P.  ponderosa  (Dougl.),  P.  rigida  (Mill.),  P. 
insignis  (Dough),  P.  sabineana  (Dough),  P.  contorla  (Dough),  and  some  other  Ameri¬ 
can  pines,  as  well  as  on  the  leaves  ol  the  Indian  P.  longifolia  (Lamb),  and  of  the 
American  P.  australis  (Mchx.). 

Agaricus  nielleus  is  recorded  by  Farlow  as  occurring  on  Chamcecyparis  spliceroidea 
(Spach),  and  the  same  authority  mentions  Botrytis  vulgaris  on  Sequoia;  whether 
these  are  parasitic  I  do  not  know,  and  in  fact  the  whole  of  the  very  long  list  of  conifer 
fungi  wants  careful  overhauling  before  we  can  decide  as  to  their  share  in  producing 
diseases. 

Fiually,  after  calling  attention  to  Asterina,  Meliola,  Coryneum,  Dothi- 
dea,  Pleosporte,  Spliserella,  Stigmatea,  etc.,  Prof.  Ward  makes  the  fol-' 
lowing  very  pertinent  remarks: 

W  ith  regard  to  a  large  number  of  these  forms,  and  to  even  more  numerous  foreign 
forms,  we  are  as  yet  quite  in  the  dark  as  to  whether  they  are  parasites  or  not. 

Experience  warns  us,  however,  that  in  many  cases  epidemic  fungous  diseases  sud¬ 
denly  force  themselves  on  our  attention,  owing  to  some  form  hitherto  occurring 
sparsely  and  known  only  to  the  curious  expert,  having  become  suddenly  favored  in 
its  struggle  for  existence.  1  have  already  given  you  several  examples,  notably  that 
ol  the  laich  disease,  into  the  life  struggles  of  which  we  have  succeeded  in  peering 
rather  deeply.  Surely  such  considerations  should  alone  suffice  to  extend  and  cement 
the  sympathy  between  the  practical  horticulturist  and  the  persistent  though  per¬ 
haps  unobtrusive  investigator,  which,  I  am  happy  to  see,  is  becoming  more  and  more 
pronounced  as  each  understands  better  the  ways  and  high  aims  of  the  other.— 
Erwin  F.  Smith. 


ERRATA  TO  INDEX  TO  LITERATURE. 

Tlie  following  corrections  and  additions  should  be  made  in  the  numbers  of  the 
Index : 

No.  55.  Should  read ,  vol.  i,  No.  3,  May,  1890. 

No.  81.  Add  (see  also  Texas  Agr.  Exp.  Sta.  Bull.  No.  7,  Austin,  1890,  pp.  30,  pi.  5). 

No.  82.  Add  vol.  vii,  p.  293, 1  col. 

No.  83.  Add  vol.  vn,  p.  259,  1  col. 

No.  84.  Add  vol.  vir,  p.  198,  figs.  4. 

No.  95.  Add  pp.  235-259,  tigs.  8. 

No.  116.  Add  (see  also  Orange  Judd  Farmer,  vol.  vm,  Oct.  4,  1890,  p.  213,  figs.  3). 

No.  119.  Add  (see  also  Orange  Judd  Farmer,  vol.  vm,  Dec.  20,  1890,  p.  387,  2  cols., 
figs.  6). 

No.  157.  Add  (see  also  Orange  Judd  Farmer,  vol.  vm,  Oct.  25,  1890,  p.  259). 

No.  169.  Add  (see  also  Pliila.  Acad.  Nat.  Sci.,  Proc.  for  1890,  Parti,  Jan. -Mar.,  1890, 
pp.  36-37). 

No.  214.  Should  read ,  Ann.  Kept.  Cal.  State  Board  Hort.  for  1890,  Sacramento,  1890, 
pp.  242-249. 

No.  223.  Reference  should  read ,  Ann.  Rept.  Cal.  State  Board  Hort.  for  1890,  Sacra¬ 
mento,  1890,  pp.  169-177. 

No.  331.  Add  (see  also  Exp.  Sta.  Bull.  No.  7,  Washington,  1892,  pp.  101-104). 

No.  357.  Add  (see  also  Orange  Judd  Farmer,  vol.  vm,  Oct.  11, 1890,  p.  226). 

No.  362.  Add  (see  also  Ann.  de  l’Ecole  Nat.  d’Agr.  de*Montpellier,  t.  vi,  for  1891, 
1892,  pp.  156-171). 

No.  378.  Add  (see  also  Bot.  Gaz.,  vol.  xvii,  .Tan.  20,  1892,  pp.  17-18). 

No.  416.  Add  (see  also  Exp.  Sta.  Rec.,  vol.  in,  Feb.,  1892,  p.  445). 

No.  422.  Add  p.  71. 

No.  435.  Add  (see  also  Ann.  de  I’Ecole  Nat.  d’Agr.  de  Montpellier,  t.  vi,  for  1891, 
1892,  pp.  5-116,  pi.  6). 

No.  437.  Add  (see  also  Ann.  de  I’Ecole  Nat.  d’Agr.  de  Montpellier,  t.  vi,  for  1891, 
1892,  pp.  152-155,  pi.  1). 

No.  458.  Add  (see  also  Exp.  Sta.  Rec.,  vol.  ii,  Apr.,  1891,  p.  491). 

No.  459.  Add  (see  also  Exp.  Sta.  Rec.,  vol.  in,  Oct.,  1891,  pp.  144-145). 

No.  507.  Add  (see  also  Exp.  Sta.  Rec.,  vol.  in,  Oct.,  1891,  p.  172). 

No.  531.  Add  (see  also  Bull.  Soc.  Mycol.  France,  vol.  vm,  Mar.  31, 1892,  pp.  13-19). 

No.  680.  Add  (see  also  Prairie  Farmer,  vol.  lxiv,  Apr.  9,  1892,  p.  230). 

No.  698.  Add  (see  also  Prairie  Farmer,  vol.  i.xiv,  Aug.  20, 1892,  p.  530). 

No.  702.  Add  (see  also  Orange  Judd  Farmer,  vol.  vm,  Dec.  20,  1890,  p.  387,  2  cols., 
figs.  6). 

No.  703.  Instead  of  C[iiurchill,  G.  W.]  read  [Beach,  S.  A.]. 

No.  710.  Add  (see  also  Gard.  Chron.,  3d  ser.,  vol.  x,  July  18, 1891,  p.  68). 

No.  755.  Add  (see  also  Exp.  Sta.  Rec.,  vol.  in,  June,  1892,  p.  783). 

No.  780.  Add  (see  also  Am.  Florist,  vol.  vi,  Nov.  1,  6,  1890,  pp.  150,  166). 

No.  800.  Add  (see  also  Gard.  and  Forest,  vol.  v,  Feb.  10,  1892,  p.  72). 

No.  876.  Add  (see  also  No.  531,  and  Bull.  Soc.  Mycol.  France,  vol.  vm,  Mar.  31,  1892, 
pp.  13-19). 

No.  885.  Add  (see  also  Rev.  Mycol.,  vol.  xiv,  July,  1892,  pp.  101-102). 

No.  970.  In  line  18  instead  of  u  referred  to  the  following  species”  read  referred  to 
Uromyces  anthyllidis.  In  line  29  instead  of  “ of  the  latter”  read  of  U.  hedysari  (DC.) 

Fckl.” 
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INDEX  TO  LITERATURE. 


In  the  following  index  all  articles  from  foreign  sources  are  indicated  by  the  num¬ 
bers  prefixed  being  in  bold-faced  type.  All  those  having  numbers  in  the  ordinary 

type  relate  to  American  literature. 

A.— WORKS  OF  A  GENERAL  NATURE. 

1003.  [anon.]  Potato-blight  gauge.  < Ann.  Rept.  Sec.  for  Agr., Nova  Scotia, for  1890, 

Halifax,  1891,  p.  73. 

Gives  a  table  showing  relation  of  temperature  to  increase  of  blight.  There  will  be  no 
blight  at  30°  F.  Its  optimum  is  72°,  and  the  blight  dies  at  a  temperature  of  77°  F.  (J.  F.  J.) 

1004.  [Anon.]  Practice  vs.  theory.  <[Pacific  Tree  and  Vine,  vol.  ix,  San  .Tosfi,  Cal., 

Mar.  21,  1892,  p.  5,  1  col 

Refers  to  statement  made  by  Mr.  E.  Smith  at  Stanford  University,  that  Taliite  orange 
stock  is  best  adapted  for  use  in  California.  In  refuting  this,  quotes  from  W.  A.  Saunders  to 
the  effect  that  foot  rot  is  very  prevalent  in  Tahite  stock.  This  writer  also  recommends 
Citrus  trifoliata  as  a  hardy  Japanese  stock,  admirably  adapted  to  resist  cold,  and  free  from 
disease.  (J.  F.  J.) 

1005.  Baird,  David.  American  Pomological  Society.  <Proc.  N.  .T.  State  Hort.  Soc., 

17th  meeting,  Newark,  1892,  pp.  21-25. 

Mentions  the  papers  read  before  the  meeting,  referring  to  one  by  Galloway  on  losses  from 
fungous  diseases  in  1890 — from  apple  scab  amounting  to  $10,000,000,  and  from  diseases  of 
pears,  plums,  etc.,  amounting  to  not  less  than  $50,000,000  annually.  Notes  remarks  of  Erwin 
F.  Smith  on  peach  yellows,  giving  as  the  conclusions  reached  that  the  disease  is  not  caused 
by  soil  exhaustion;  that  it  can  not  be  cured  by  fertilizers;  that  the  only  remedy  is  destruc¬ 
tion  of  diseased  trees;  that  a  healthy  tree  can  be  grown  where  a  diseased  one  has  been; 
and  that  the  disease  is  increasing.  (J.  F.  J.)  [The  text  says  “  can  not  be  grown.”  This  is 
an  error.] 

1006.  Boudier,  [E.]  Notice  sur  M.  Roumeguere.  <Bull.  Soc.  Mycol.  France,  vol. 

vm,  May  22,  1892,  p.  70. 

Casimir  Roumeguere  died  Feb.  29,  1892,  in  his  sixty-third  year.  He  was  the  author  of 
a  considerable  number  ot  works,  some  of  which,  especially  “Revue  Mycologlque,”  secured 
him  a  great  reputation.  Ilis  “Cryptogamie  illustree,”  “Flore  myc'ologique  de  Tarnet- 
Garonne,”  and  finally  “Fungi  gallici  exsiccati”  occupy  a  prominent  place  in  mycological 
literature.  (T.  H.) 

1007.  Bourquelot,  Em.  Champignons  dessechfis  falsifies  avec  des  morceaux  de  navet. 

<Bull.  Soc.  Mycol.  France,  vol.  vm,  Paris,  Mar.  31,  1892,  p.  39. 

Alessandri  (Zeitsch.  f.  Nahrungsm.-Untersucli.  u.  Hyg.,  1891,  p.  79)  has  examined  some 
articles  supposed  to  be  dried  mushrooms,  but  the  appeairance  and  odor  did  not  correspond 
to  the  organisms  they  were  said  to  be.  They  were  simply  turnips,  cut  into  pieces  and  dried. 
(T.  H.) 

lOOS.  Bourquelot,  Em.  Les  champignons  au  marchG  d’lena  en  1891.  <[Bull.  Soc. 

Mycol.  France,  vol.  vm,  Paris,  Mar.  31,  1892,  pp.  38-39. 

Dr.  Em  Pfeiffer  (Aufsicht  des  Pilzverkaufs,  in  Anothekerzeitung,  1891,  p.  561)  enu¬ 
merates  the  mushrooms  that  have  been  offered  for  sale  in  th  j  market  of  Jena.  There  were 
two  varieties  ot  1  ’salliota  campestris ,  viz,  vapor  aria  and  silvicola;  also  Jilarasmius  scoro- 
donius,  Boletus  edulis ,  and  by  mistake  Boletus  felleus  and  Russula  fastens.  (T.  H.) 

1009.  Colenso,  W.  Plain  and  practical  thoughts  and  notes  on  New  Zealand  botany. 

<Trans.  and  Proc.  New  Zealand  Inst.,  ser.  7,  vol.  xiv,  Wellington,  May, 

1892,  p.  403. 

Notes  that  a  few  of  the  New  Zealand  fungi  were  articles  of  food  with  the  ancient  Maoris, 
but  the  principal  edible  one,  Hirneola  polytricha ,  has  long  been  a  commercial  article,  as  much 
as  339  tons,  valued  at  ,£15,581,  having  been  collected  in  the  forests  in  one  year  for  the 
Chinese  market.  (T.  H.) 

1010.  Cooke,  M.  C.  Plant  diseases  and  fungi.  <[ Essex  Nat.,  vol.  vi,  Essex,  Jan.- 

Mar.,  1892,  pp.  18-31. 

Refers  to  the  injury  caused  by  fungi  to  crops,  especially  cereals  and  apples.  Notes  the 
spread  ol  diseases,  like  those  of  the  potato  and  hollyhock,  and  mentions  diseases  caused  by 
microorganisms.  Peach  yellows  and  California  vine  disease  are  especially  mentioned. 
Refers  to  experiments  by  Halsted  on  cultivation  of  fungi,  and  inoculation  of  diseases  of 
melons.  Advocates  the  treatment  of  diseases  of  plants  with  fungicides.  (J.  F.  J.) 
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1011.  Constantin,  Julien.  Note  sur  un.  cas  de  pneumomycose  observe  sur  un  chat. 

<^Bull.  Soc.  Mycol.  France,  vol  Yin,  May  22,  1892,  pp.  57-59. 

Describes  some  obscure  organisms,  consisting  of  large  and  small  spores,  which  were  found 
in  the  trachea  of  a  cat  that  had  died  from  suffocation.  Two  kinds  of  spores  were  found, 
the  larger  possibly  belonged  to  a  Mortierella ,  and  probably  represents  a  new  species.  The 
smaller  spores  may  represent  a  species  of  Mucormece.  (T.  H.) 

1012.  Crooks,  Wm.  Some  possibilities  of  electricity.  <[ Fortnightly  Rev.,  n.  ser., 

vol.  li,  London,  Feb.,  1892,  pp.  173-181. 

Contains  a  few  lines  about  fungi.  States  that  “electric  currents  not  only  give  increased 
vigor  to  the  life  of  higher  plants,  but  tend  to  paralyze  the  harmful  activity  of  parasites, 
animal  and  vegetable.”  Estimates  theloss  to  Great  Britain  by  insects  and  fungi  at  £12,000,000 
per  annum.  Says  we  have  yet  to  decide  whether  electricity  can  be  made  beneficial  to  our 
crops  either  directly  or  by  preventing  fungi.  (M.  B.W.) 

1013.  Dudley,  W.  R.  Report  of  the  cryptogamic  botanist.  <^Thircl  Ann.  Rept.  Cornell 

Univ.  Agr.  Exp.  Sta.  (for  1890),  Ithaca,  N.  Y.,  1891,  pp.'  29-34,  fig.  1. 

Describes  the  laboratory  and  the  methods  of  work,  with  general  mention  of  the  work  car. 
ried  on  during  the  year  (see  also  Exp.  Sta.  Eec.,  vol.  n,  Apr.,  1891,  pp.  501-502).  (J.  F.  J. ) 

1014.  [Editorial.]  Fruit  diseases  in  Congress.  Orange  Judd  Farmer,  vol.  xi, 

Chicago,  Mar.  19,  1892,  p.  181,  1  col. 

Gives  text  of  bill  introduced  into  House  of  Representatives  to  prohibit  interstate  trans¬ 
portation  of  diseased  nursery  stock,  vines,  etc.  Considers  the  present  form  of  the  bill 
unwise  because  of  difficulty  of  determining  the  presence  of  diseases.  Believes  restricting 
the  sending  of  nursery  stock  from  regions  known  to  be  affected  would  be  a  good  plan,  but 
even  this  has  objections.  Does  not  believe  at  all  in  the  bill  in  its  present  form.  (J.  F.  J.) 

1015.  [Editorial.]  Get  rid  of  the  deposit. — The  board  of  health  on  the  grape  question. 

<(Daily  Times,  New  York,  Sept.  27,  1891. 

Gives  abstracts  of  remarks  by  B.  T.  Galloway  on  the  Bordeaux  mixture,  before  the  New 
York  board  of  health,  and  the  resolutions  adopted  by  the  board  and  the  Chamber  of  Com¬ 
merce.  (J.  F.  J.) 

1016.  [Editorial.]  Good  news  for  nurserymen  and  fruit-growers.  <Geneva  [N.  Y.] 

Advertiser,  May  5,  1891. 

A  statement  of  work  to  be  carried  on  at  the  New  York  Agricultural  Experiment  Station, 
under  the  auspices  of  the  Department  of  Agriculture,  for  the  treatment  of  fungous  diseases 
of  apple,  pear,  quince,  cherry,  plum,  and  peach.  Mentions  the  number  of  stocks  and  the 
contributors  of  each.  Gives  a  summary  of  the  problems  to  be  investigated.  Refers  also  to 
prospective  treatments  for  apple  scab  at  Brockport.  (J.  F.  J.) 

1017.  [Editorial.]  [Work  on  plant  diseases  by  the  Department  of  Agriculture.]  <[Farm 

and  Home,  Wilmington,  Del.,  May  8,  1890. 

Refers  to  work  of  Division  of  Vegetable  Pathology  in  investigation  of  peach  yellows, 
pear  leaf-bliglit,  and  scab.  The  two  latter  can  be  controlled  by  the  use  of  fungicides.  (J. 
F.  J.) 

1018.  Fischer,  A.  The  importation  of  vine  cuttings  to  Austro-Hungary.  <Agr.  Jour. 

Cape  Colony,  vol.  iv,  Cape  Town,  Oct.  8,  1891,  p.  85,  J  col. 

Notices  the  action  of  the  Austro-Hungarian  Government  in  prohibiting  the  importation  of 
cuttings  and  even  vine  seeds  from  the  United  States.  Considers  the  prohibition  too  sweep¬ 
ing.  (J.  F.  J.) 

1019.  Halsted,  B.  D.  What  the  station  botanists  are  doing.  <^Bot.  Gaz.,  vol.  xvi, 

Crawfordsville,  Ind.,  Oct.  16, 1891,  pp.  288-291. 

A  general  statement  of  the  work  of  botanists  at  22  different  agricultural  experiment  sta¬ 
tions.  Most  of  these  are  doing  mycological  work  (see  Exp.  Sta.  Bull.  No.  7,  U.  S.  Dept,  of 
Agr.,  Washington,  1892,  pp.  17-19,  under  heading  of  Report  ot  the  Section  ot  Botany  ot  the 
Association  of  American  Agricultural  Colleges  and  Experiment  Stations).  (J.  F.  J .) 

1020.  Harrington,  Mark  W.  Meteorological  work  for  agricultural  institutions.  <Exp. 

Sta.  Bull.  No.  10,  U.  S.  Dept.  Agr.,  Washington,  Feb.  3,  1892,  pp.  23. 

On  p.  16  states  desirability  of  making  observations  on  the  appearance  of  fungous  diseases 
of  plants  when  dependent  on  weather  conditions.  By  observing  these,  predictions  might 
be  made  as  to  the  appearance  of  plant  diseases.  (J .  F.  J .) 

1021.  Klebahn,  H.  TJeber  Pflanzenkrankheiten  und  deren  Bek'ampfung.  Bremen,  1892, 

pp.  11. 

A  popular  sketch  of  plant  diseases  and  their  remedies.  Peridermium  strobi  seems  to  be 
dreaded  in  Germany,  and  it  is  recommended  not  to  keep  Finns  strobus  in  cultivation  together 
with  native  or  imported  species  of  Ribes.  No  remedy  is  known,  the  author  recommends 
the  hot- water  treatment  as  most  successful  against  smut,  in  the  cereals,  and  describes  this 
and  other  kinds  of  treatments.  (T.  H.) 
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1022.  [Maynard,  S.  T.]  The  amount  of  copper  on  sprayed  fruit.  <Mass.  Hatch  Agr. 

Exp.  Sta.  Bull.  No.  17,  Amherst,  Apr.,  1892,  pp.  38-40. 

Gives  a  short  account  of  analyses  made  of  gi'apes  and  apples  to  ascertain  the  amount  of 
copper  on  the  fruit.  On  one  sample  of  the  former  0.002  of  1  per  cent  was  found  and  on 
another  no  trace  whatever.  On  one  peck  of  apples  there  was  0.022  cf  a  grain  of  copper,  this 
amount  requiring  about2,000  barrels  of  apples  to  yield  an  ounce  or  the  copper  oxide.  (J.  F.  J.) 
See  also  Science ,  vol.  xix.  May  13,  1892,  pp.  275-276,  under  title  “Is  it  dangerous  to  spray 
fruit  trees  with  solutions  of  poisonous  substances  in  order  to  prevent  depredations  from 
destructive  insects?” 

1023.  McAlpixe,  D.  Report  of  the  vegetable  pathologist.  <Dept.  of  Agr.  Victoria, 

Bull.  No.  12,  Melbourne,  July,  1891,  pp.  59-60. 

Gives  a  general  outline  of  the  work  to  he  undertaken  by  the  Government  in  investigating 
plant  diseases.  (J.F.  J.) 

1024.  Neale,  A.  T.  [Introduction  to  report  of  F.  D.  Chester  on  fungicides  for  grape  dis¬ 

eases.]  <Del.  Agr.  Exp.  Sta.  Bull.  No.  10,  Newark,  Oct.,  1890,  pp.  3-7. 

Mentions  the  results  obtained  by  treatment  of  vine  diseases  in  the  increased  money  value. 
Notes  that  leaving  unsprayed  rows  in  the  center  of  a  vineyard  tends  to  decrease  the  real 
value  of  spraying.  The  unsprayed  vines  should  be  outside  of  all  the  good  influences  of  the 
sprayed  ones  in  order  to  obtain  an  accurate  knowledge  of  the  value  of  the  fungicide.  Notes 
also  that  anthracnose  can  beheld  in  check  by  Bordeaux  mixture  and  bv  carbonate  of  copper. 
Argues  in  favor  of  using  a  spray  of  vinegar  to  clear  grapes  of  deposit  of  copper,  should  it 
be  conspicuous  (see  Exp.  Sta.  Ree.,  vol.  n,  U,  S.  Dept,  of  Agr.,  Washington,  Julv  1891  on 
712-713.)  (J.  F.  J.)  ‘  ,lj 

1025.  Neale,  A.  T.  [Report  of  the  director  of  Delaware  Agricultural  Experiment  Station.] 

<Third  Ann.  Rept.  Del.  Agr.  Exp.  Sta.  for  1890  [Newark],  1891,  pp.  7-24, 
figs.  4. 

Refers  to  the  diseases  of  plants  investigated  by  Prof.  Chester  and  mentions  the  practical 
results  of  the  work  in  orchards  and  vineyards.  Mentions  also  investigations  made  on 
diseases  of  various  field  crops.  On  page  23  refers  to  studies  on  copper  on  grapes  and  in 
potatoes.  Analyses  of  the  former  show  about  47  pounds  of  metallic  copper  in  1,000,000 
pounds  of  grapes.  In  potatoes  the  pulp  showed  from  1.26  to  1.33  pounds  of  copper  per 
1,000,000  pounds,  while  the  skin  showed  from  10  to  40  pounds  in  1,000.000  (see  Chester 
F.  D.,  and  Penny,  C.L.).  (J.  F.  J.) 

1026.  Penny,  C.  L.  Report  of  the  chemist.  <Tliird  Ann.  Kept.  Del.  Agr.  Exp.  Sta. 

for  1890  [Newark],  1891,  pp.  129-154. 

On  pp.  149-150  discusses  copper  on  grapes  and  concludes  that  it  is  not  injurious.  The 
tongue  is  as  safe  a  guide  as  anything  else,  as  with  47  parts  in  one  million  a  distinctly  metal¬ 
lic  taste  is  perceived;  this  proportion  is  the  same  as  that  of  beef  liver.  On  p.  154  discusses 
the  absorption  of  copper  from  the  soil,  and  notes  that  potatoes  absorb  it  to  a  limited  degree 
and  that  it  is  mainly  stored  up  in  the  rind  of  the  tubers.  These  contain  from  16  to  40  parts 
per  million,  the  latter  grown  in  a  soil  known  to  be  rich  in  copper.  (J.  F.  J.) 

B.— DISEASES  OF  NONPARASITIC  OR  UNCERTAIN  ORIGIN. 

1027.  [Anon.]  Peach  trees  with  diseased  branches,  <Gard.  Cliron.,  3d  ser.,  vol.  ix, 

London,  Apr.  14,  1891,  p.  473,  ^  col. 

Refers  to  an  obscure  disease  due  perhaps  to  overrich  soil.  Notes  that  knife  pruning  fre¬ 
quently  causes  gumming,  and  gives  as  a  cure  semi-starvation  of  roots  and  trimming  by 
removing  by  the  finger  and  thumb  branches  not  wanted.  (J.  F.  J.) 

1028.  [Anon.]  Peach  yellows.  <Gard.  and  Forest,  vol.  iv,  New  York,  Feb.,  1891,  p. 

84,  i  col. 

Notes  decrease  of  disease  in  Michigan,  but  increase  in  Maryland.  Argues  from  this  that 
benefits  are  likely  to  result  from  enforcement  of  laws  against  the  disease.  States  that  no 
cure  is  as  yet  known.  (J.  F.  J.) 

1029.  [Anon.]  Peach  yellows.  <Gard.  Chron.,  3d  ser.,  vol.  xi,  London,  Mar.  26, 

1892,  p.  402,  £  col. 

States  that  while  the  disease  is  unknown  in  England  it  is  common  in  the  United  States. 
Refers  to  work  of  Dr.  Erwin  F.  Smith,  showing  contagious  nature  of  the  disease.  (J.  F.  J.) 

1030.  [Anon.]  “Takeall.”  <[Gard.  and  Field,  vol.  xvn,  Adelaide,  Feb.,  1892,  p.  182, 

to  col. ;  p.  186,  -iV  col. 

Sandy  soil  with  clay  subsoil  seems  to  favor  the  disease.  Caused  by  soil  being  too  reten¬ 
tive  of  moisture.  Insects  have  been  observed  on  roots  of  aflected  plants.  (J.  F.  J.) 

1031.  [Anon.]  ‘‘Take-all.”  <Gard.  and  Field,  vol.  xvn,  Adelaide,  Feb.,  1892,  p. 

189,  col. 


States  that  fallowed  land  is  most  subject  to  the  disease.  “Deadheads”  considered  a 
continuation  of  “take-all.”  Considerable  diflereneeof  opinion  was  expressed  in  a  discussion 
of  the  subject.  (J.  F.  J.) 
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1032.  Atkinson,  Geo.  F.  Some  leaf-blights  of  cotton.  <Ala,  Exp.  Sta.  Bull.  No.  36, 

Auburn,  Mar.,  1892,  pp.  32,  pi.  2. 

Describes  yellow  leaf-blight  (the  same  as  black  rust  of  previous  papers)  as  a  physiolog¬ 
ical  disease,  due  to  imperfect  nutrition  or  assimilation.  Gives  an  account  of  the  appear¬ 
ance  of  the  disease  on  the  leaves,  the  injury  to  which  may  be  increased  by  the  growth  of 
fungi  under  favorable  conditions.  Gives  details  of  experiments  with  various  fertilizers, 
especially  with  kainit  and  nitrate  of  soda.  The  former  tends  to  prevent  the  disease  and 
also  to  increase  the  crop.  Gives  history  of  kainit  as  a  preventive,  and  discusses  the  effects 
of  the  characters  of  soil  on  the  disease.  “  Red  leaf-blight”  is  due  to  hastened  maturity  of 
the  plant,  caused  by  impoverished  condition  ot  the  soil,  and  maybe  prevented  by  use  of 
proper  fertilizers.  “Cerealite”  is  said  to  produce  good  results  (see  Exp.  Sta.  Rec.',  vol.m, 
July,  1892,  pp.  844-845).  (J.  F.  J.) 

1033.  [Berckmans,  P.  J.]  Peach  rosette  in  the  South.  <(Am.  Gardening,  vol.  xm, 

New  York,  Dec.,  1892,  p.  762,  -§  col. 

Notes  the  spread  of  disease  in  the  South,  as  well  as  its  virulent  nature,  and  recommends 
immediate  destruction  of  all  infected  trees.  Wild  plums  in  vicinity  should  be  destroyed,  as 

disease  appears  among  these  tirst  and  then  spreads  to  cultivated  trees.  (J.  F.  J. ) 

‘ 

1034.  Bonet,  Jean.  Folletage  ou  maladie  nouvelle.  <Trog.  Agr.  et  Vit.,  9th 

year,  Montpellier,  July  31,  1892,  pp.  97-98. 

This  seems  to  be  a  new  disease,  which  has  lately  appeared  in  the  French  vineyards.  The 
leaves  become  dry  and  curl  up  in  the  form  of  a  tube,  and  this  takes  place  very  suddenly, 
while  the  petiole  shows  an  annular  incision  at  the  base  of  the  blade  or  where  the  petiole  is 
joined  to  the  stem.  The  leaves  do  not  drop  oft  but  remain  on  the  trees  in  this  abnormal 
position.  High  winds  may  be  the  cause.  (T.  H.) 

1035.  Burberry,  W.  Disease  in  Cattleyas.  <Gard.  Cliron.,  3d  ser.,  vol.  xi,  London, 

Feb.  27,  1892,  p.  276,  1  col. 

Describes  a  disease  affecting  orchids  which  causes  the  pseudo-bulbs  and  leaves  to  change 
from  green  to  yellow  and  black.  In  one  case  the  diseased  portions  were  cut  from  the  leaves 
and  when  planted  recovered.  The  editor  recommends  cutting  out  diseased  portions  and 
washing  the  wound  with  Condy’s  fluid  or  carbolic  acid.  (J.  F.  J.) 

1036.  C - ,  G.  Tomato  disease  inTeneriffe.  <^Tbe  Garden,  vol.  xxxix,  London,  June 

20,  1891,  p.  572,  £  col. 

Refers  to  an  obscure  disease  which  causes  plants  to  shrivel  up  on  cold,  clear  nights,  with 
dew  but  no  wind.  The  plants  recover  when  the  weather  becomes  warm.  (J.  F.  J.) 

1037*  Charlton,  J.  Pruning  and  canker  in  fruit  trees.  <^Gard.  Cliron.,  3d  ser.,  vol. 

xi,  London,  Jan.  16,  1892,  p.  83,  £  col.  # 

Records  curing  canker  by  close  pruning  of  diseased  trees.  (J.  F.  J.) 

103§.  Ciiuard,  E.  Maladie  de  Californie.  <Ckron.  Agr.  du  Canton  de  Yaud,  vol. 

v,  Lausanne,  Mar.  10,  1892,  p.  116. 

Refers  to  the  destructive  nature  of  the  California  vine  disease  and  notes  the  demand  of 
various  societies  in  France  that  the  Government  prohibit  the  introduction  of  vines  from 
California  and  from  America  in  general.  (J.  F.  J.) 

1039.  D - ,  C.  \V.  The  violet  disease.  <  Am.  Florist,  vol.  vn,  Chicago  and  New 

York,  Jan.  14,  1892,  p.  492,  £  col. 

Notes  appearance  of  disease  on  certain  varieties  of  violets.  Remedy  consists  in  picking 
off  affected  leaves.  (J.  F.  J.) 

1040*  Degrully,  L.  Les  Tetranyques  et  la  brunissure.  <  Prog.  Agr.  et  Vit.,  9th 

year,  Montpellier,  Aug.  21,  1892,  pp.  169-170. 

F.  Sahut  claims  to  have  discovered  a  new  disease  of  grapevine,  due  to  insects.  These 
are  red  spiders  (Tetranychus) ,  which  live  upon  the  lower  surface  of  the  leaves,  where  they 
produce  a  silky  tissue^  rather  loose  in  texture.  The  leaves  attacked  in  this  way  turned 
yellow,  faded,  and  soon  dropped  off.  Yiala  considers  this  case  to  be  a  mere  coincidence, 
since,  according  to  him,  the  leaves  were  killed  by  Plasmodiophora  vitis ,  although  the  color 
of  the  spots  on  the  leaves  was  bright  red,  not  brown,  as  in  the  “brunissure.”  Several 
correspondents  state  that  this  disease  seems  to  start  in  places  near  the  roads,  where  it  often 
has  been  observed  to  remain  without  going  farther.  (T.  H.) 

1041*  Dod,  C.  W.  Basal  rot  in  daffodils.  <  Garcl.  Cliron.,  3d  ser.,  vol.  x,  London, 

Aug.  8,  1891,  p.  173,  i  col. 

Notes  the  presence  of  an  obscure  disease  in  bulbs,  due,  it  is  thought,  to  impaired  consti¬ 
tutions  arising  from  unsuitable  cultural  conditions.  (J.  F.  J.) 

1042.  Gaylord,  Edson.  Pruning  orchard  trees.  <  Orange  Judd  Farmer,  vol.  xi, 
Chicago,  Feb.  27, 1892,  p.  133,  f  col. 

Argues  against  too  great  trimming  of  fruit  trees  in  the  Northwest,  as  it  renders  them 
liable  to  be  killed  by  the  hot  sun  [sun  scald] .  (J.  F.  J.) 
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1043*  II - ,  T.  C.  Splitting  of  peaches  and  nectarines.  Gard.  Cliron.,  3d  ser., 

vol.  x,  London,  Oct.  24,  1891,  p.  493,  £  col. 

Attributes  this  trouble  to  conditions  of  moisture  and  heat.  (M.  B.  W.) 

1044.  Hamann,  Valentine.  Violets.  <(  Am.  Florist,  .vol.  vn,  Chicago  and  New 

York,  Jan.  7,  1892,  p.  461,  4  col. 

States  belief  that  disease  is  due  to  planting  out  late  and  to  the  plants  being  grown  too 
delicately.  (J.  F.  J.) 

1045.  IIellier,  J.  B.  Peach  yellows  again.  <  Agr.  Jour.  Cape  Colony,  vol.  IV, 

Cape  Town,  Dec.  17,  1891,  p.  135,  f-  col. 

Refers  to  the  article  in  Scientific  American  (see  No.  366),  stating  that  the  disease  is  due 
to  starvation.  Does  not  so  regard  it,  but  believes  lowered  vitality  may  make  the  tree  more 
susceptible  to  the  disease,  hence  recommends  the  use  of  potash  fertilizers,  especially 
wood  ashes,  to  keep  fruit  trees  in  good  condition.  (J.  F.  J.) 

1046.  Heyer,  Eduard.  Eine  neue  Krankheit  der  Eichensch'alwaldungen.  <  Allge- 

nieine  Forst-  und  Jagdzeitung,  Darmstadt,  Dec.,  1891,  pp.  438-439. 

A  supposed  new  disease  has  appeared*upon  oak  trees  2  years  old  in  plantations  near  Alzey, 
in  Rhein -Hessen.  The  leaves  show  curled  margins  and  soon  fade  away,  and  the  branches 
die  soon  after.  In  this  manner  numerous  trees  have  been  destroyed,  but  the  nature  of  the 
disease  is  not  known.  Prof.  Hartig  supposes  that  the  disease  is  due  to  a  fungus,  the  myce¬ 
lium  of  which  he  claims  to  have  discovered,  but  not  yet  described.  (T.  H.) 

104 7.  IJopton,  E.  The  cultivation  of  the  peach  (Persica  vulgaris).  <Dept.  of  Agr. 

Victoria,  Bull.  No.  14,  Melbourne,  Dec.,  1891,  pp.  134-137. 

Notes  the  occurrence  of  “yellows”  in  Victoria.  States  that  he  believes  it  was  stamped 
out  of  bis  orchard  by  digging  away  the  old  and  substituting  fresh  soil.  Does  not  know  any 
cure  and  recommends  the  removal  of  the  tree  when  the  disease  has  attacked  it.  For  “curl 
blight”  recommends,  when  the  tree  is  coming  into  leaf,  clearing  the  earth  from  the  collar 
of  the  tree  and  watering  with  1  pint  of  coal  tar  to  6  gallons  of  water,  repeating  the  same 
when  the  fruit  is  set.  ( j.  F.  J.) 

1048.  Lelong,  B.  M.  Eastern  peach  yellows.  <Ann.  Bep.t.  State  Board  Hort.  of 

Cal.  for  1891,  Sacramento,  1892,  pp.  405-410,  fig.  1. 

Gives  a  statement  of  the  wide  extent  and  destructive  character  of  the  disease,  advocates 
prohibiting  the  importation  of  trees  from  outside  the  State,  and  advises  against  buying 
trees  from  localities  outside  of  California.  (J.  F.  J.) 

1049.  MacOwan,  P.  Jfisease  in  peach  trees.  <^Agr.  Jour.  Cape  Colony,  vol.  hi, 

Cape  Town,  May  7,  1891,  p.  201,  £  col. 

Asks  peach-growers  whose  trees  are  affected  by  “chlorosis  of  the  leaves,  supposed  to  be 
the  same  disease  as  the  American  yellows,”  to  try  the  effect  of  mixing  sulphate  of  iron 
with  the  soil  about  the  trunk  of  the  trees.  (J.  F.  J.) 

1050.  MacOwan,  P.  Peach  yellows  again.  <Agr.  Jour.  Cape  Colony,  vol.  iv, 

Cape  Town,  Dec.  17,  1891,  p.  135,  f  col. 

Refers  to  work  of  Dr.  Erwin  F.  Smith,  and  to  the  statement  of  Meehan  that  Agaricus 
melleus  is  the  cause  of  the  disease.  Quotes  Sargent  against  this  theory  and  argues  against 
it  himself,  arguing  in  favor  of  a  bacillus  being  the  cause.  Mentions  a  disease  of  the  olive 
produced  by  a  similar  organism,  and  one  of  young  blue-gum  trees.  Recommends  the 
immediate  destruction  of  the  latter  by  fire.  (J.  F.  J.) 

1051.  MacOwan,  P.  Yellows  in  peach  trees.  <^Agr.  Jour.  Cape  Colony,  vol.  ill, 

Cape  Town,  May  7,  1891,  p.  208,  £  col. 

Refers  to  an  article  in  Garden  and  Forest  to  the  effect  that  the  disease  in  New  Jersey  is 
caused  by  a  species  of  root  louse  and  may  be  cured  by  the  application  of  kainit  or  tobacco. 
Questions  this  assertion  and  notes  that  examinations  of  trees  in  South  Africa  have  failed 
to  reveal  any  insect  or  insect  injuries.  (J.  F.  J.) 

1052.  Meehan,  Tiios.  Peach  tree  “yellows.”  ^Median’s  Monthly,  vol.  ii,  German¬ 

town,  Pa.,  May,  1892,  p.  80,  |  col. 

Notes  the  fact  that  while  peach  trees  have  been  shipped  in  large  quantities  to  the  South 
and  to  the  Pacific  coast  from  the  Northeastern  States,  yellows  has  not  appeared  in  either 
locality.  Yet  as  soon  as  they  were  sent  to  Michigan  and  some  other  States  the  disease 
appeared.  Queries  why  this  should  be,  and  refers  to  reasons  suggested  in  a  previous 
number  of  the  Monthly  (see  No.  679)  [i.  e.,  because  the  disease  is  due" to  Agaricus  melleus. 
which  does  not  occur  where  the  disease  is  absent].  (J.  F.  J.) 

1053.  Meier,  Hermann.  Yellows  in  peach  trees  and  disease  in  hop  plants.  <Agr. 

Jour.  Cape  Colony,  vol.  iv,  Cape  Town,  Nov.  5,  1891,  p.  105,  £  col. 

Notes  the  occurrence  of  what  may  be  yellows  and  asks  for  information.  States  also  that 
rust  had  appeared  on  hop  plants.  (J.  F.  J.) 
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1054.  Peck.  D.  E.  Fruit  tree  sun-scald.  <Orange  Judd  Farmer,  vol.  xi,  Chicago, 

Mar.  12,  1892,  p.  164,  £  col. 

Argues  against  excessive  trimming  of  fruit  trees  in  the  Northwest,  as  the  hot  afternoon 
sun  is  liable  to  produce  sun-scald  if  the  top  be  too  open.  (J.  F.  J.) 

1055.  Peringuey,  L.  Disease  in  orange  trees.  <Agr.  Jour.  Cape  Colony,  Cape 

Town,  Apr.  23,  1891,  pp.  192-194. 

Describes  a  disease  in  which  the  leaves  become  yellow,  a  gum  exudes  from  the  bark  above 
the  ground,  and  the  roots  when  exposed  give  out  an  offensive  smell.  The  trouble  occurs  in 
all  situations,  and  is  supposed  to  be  due  to  a  fungous  parasite.  (J.  F.  J.) 

1050.  Robinson,  Norman.  The  “die-back”  question  again.  <^Fla.  Disp.  Farm,  and 

Fruit  Grower,  n.  ser.,  vol.  iv,  Jacksonville,  May  5,  1892,  pp.  352-353. 

Considers  the  disease  in  the  greater  number  of  cases  due  to  “ill-balanced  or  defective  fertili¬ 
zation.”  Gives  analyses  of  various  kinds  of  soil,  and  thinks  that  in  one  case  at  least  the 
cause  of  the  disease  was  defective  drainage  of  the  subsoil.-  Believes  that  the  application  of 
lime  to  the  surface  and  good  drainage  below  the  surface  will  be  beneficial.  (J,  F.  J.) 

105*7.  Tayler,  Will.  Cracks  and  spots  on  pears.  <Tlard.  Clirou.,  3d  ser.,  vol. 

xi,  Feb.  6,  1892,  London,  p.  180,  -J  col. 

Thinks  that  climatic  influences,  such  as  an  east  wind,  are  the  most  important  causes  of  dis¬ 
eases  of  plants.  In  case  of  the  pear,  states  that  the  strongest  predisposing  cause  is  a  crude 
infertile  subsoil.  In  a  note  by  the  editor  the  appearance  of  injuries  caused  by  Funicladium 
and  Gymnosporangium  are  briefly  described.  (M.  B.  W.) 

1058.  Tepper,  J.  G.  O.  “Take-all,”  and  its  remedies.  <Agr.  Gaz.  N.  S.  Wales,  vol. 

ill,  Sydney,  Jan  ,  1892,  pp.  69-72. 

Describes  the  appearance  of  a  field  affected  by  the  disease,  and  notes  that  it  has  been 
variously  ascribed  to  fungi,  insects,  frost,  inefficient  fertilization,  etc.  Sketches  the  gene¬ 
ral  needs  of  plants  for  growth,  and  concludes  that  the  disease  is  due  to  starvation.  Gives 
instances  where  manuring  or  fertilizing  had  prevented  it,  and  advocates  use  of  manure  for 
its  prevention.  (J .  F.  J .) 

1059.  Van  Deman,  H.  S.  The  relative  merit  of  various  stocks  for  the  orange.  <Div.  of 

Pomol.  Bull.  No.  4,  U.  S.  Dept.  Agr.,  Washington,  1891,  pp.  1-17. 

Notes  that  sour  stock  is  generally  free  from  disease,  especially  Mai  di  goma,  and  recom¬ 
mends  the  grafting  of  budded  stock  on  it  rather  than  on  sweet.  Sour  seedlings  are  affected 
by  leaf-scab,  but  when  budded  the  danger  from  this  is  over,  as  the  disease  does" not  affect  the 
sweet  top.  Ammoniacal  solution  of  copper  recommended  for  trial.  Mai  di  goma  occurs  in 
Louisiana  among  sweet  seedlings,  and  is  there  known  as  “sore  shin.”  In  California  it  has 
ueen  treated  by  cutting  out  diseased  wood  and  painting  with  rubber  paint.  Sour  stock  is 
used  there  also._  For  a  xepriut  of  the  article,  together  with  notes  on  Mai  di  goma ,  by  AY.  It. 
King  see  No.  353;  also  Agr.  Gaz.  N.  S.  AVales,  vol.  in.  Sydney,  Feb.,  1892,  pp.  129-141. 
(J .  h.  J.) 

1060.  [Various.]  Black-knot.  <Ann.  Kept.  State  Board  Hort.  of  Cal.  for  1891, 

Sacramento,  1892,  pp.  431-432. 

A  discussion  on  black- knot  of  roots  of  nursery  stock  and  grapevines,  some  stating  the 
cause  to  be  moisture,  others  that  the  trouble  is  due  to  the  stagnation  of  sap  or  burstinir  of 
sap  vessels.  (  J.  F.  J.)  & 

(See  also  Nos.  1005, 1010, 1068, 1108, 1212.  ) 


C.— DISEASES  DUE 


TO  FUNGI,  BACTERIA,  AND  MYXOMYCETES. 


I. -RELATIONS  OF  HOST  AND  PARASITE. 

1061.  Burrill,  T.  J.  What  are  the  possibilities  of  originating  a  class  of  pears  exempt  from 

blight?  <Proc.  Aui.  Pom.  Soc.  for  1891,  23d  session,  1891,  pp.  66-70. 

Notes  the  cause  of  blight  to  be  a  microorganism  ( Micrococcxis  amylovorus )  and  describes 
its  general  appearance  and  mode  of  growth.  Believes  it  possible  to  overcome  blight,  and 
suggests  testing  the  ability  of  different  varieties  of  pears  to  resist  blight  bv  inoculation. 
(J.  F.  J.) 

106*2.  C  [ookeJ,  M.  C.  Fungi  on  various  trees.  <Gard.  Citron.,  3d  ser.,  vol.  ix,  Lon¬ 
don,  Jan.  24,  1891,  p.  123,  i  col. 

Notes  that  various  species  of  Polyporei  occurring  on  trees  attack  only  decayed  places,  and 
not  the  living,  healthy  tissues.  (J.  F.  J.) 
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1063.  Halsted,  B.  D.  Parasitic  fungi  as  related  to  variegated  plants.  <(Bull.  Torrey 

Bot.  Club,  vol.  xix,  New  York,  Mar.  5,  1892,  pp.  84-88. 

Notes  the  fact  that  plants  with  variegated  leaves  seem  more  subject  to  the  attacks  of  fungi 
than  those  not  variegated.  Gives  a  list  of  the  genera  of  plants  containing  species  with 
variegated  leaves  and  the  genera  attacking  each.  Notes  that  the  more  widely  the  light  spots 
are  scattered  over  the  leaf,  the  more  generally  the  leaf  is  diseased.  Considers  it  natural  for 
variegated  plants  to  blight,  inasmuch  as  they  are  deprived  of  a  large  part  of  the  necessary 
chlorophyll  and  are  in  a  weakened  condition  in  consequence  (see  notice  in  Science,  vol. 
xix,  Mar.  25,  1892,  p.  172,  Jcol;  also  Gard.  and  Forest,  vol.  v,  Mar.  23,  1892,  p.  142,  where 
the  paper  is  reviewed  and  an  argument  advanced  against  the  use  of  variegated  plants  as 
ornamental  features  in  landscape  gardening).  (J.  F.  J.) 

1064.  Halsted,  B.  D.  The  influence  upon  crops  of  neighboring  wild  plants.  <(Proc.  N. 

J.  State  Hurt.  Soo.,  17th  meeting,  Newark,  1892,  pp.  110-122  (reprint  13 

pp.). 

Shows  the  interrelations  between  wild  and  cultivated  plants,  especially  as  regards  the 
effects  of  fungi  upon  such  crops  as  lettuce,  celery,  spinach,  etc.  Insists  upon  t lie  necessity 
of  keeping  the  plants  healthy  by  proper  cultivation,  seeding,  etc.  If  this  be  done,  and  then 
a  fungicide  used,  its  effect' will  be  most  marked  (see  Bot.  Gaz.  Apr.,  1892,  vol.  xvn,  pp. 
113-118,  under  the  title  “'Some  fungi  common  to  wild  and  cultivated  plants,”  with  a  few 
changes  in  phraseology.  An  extract  also  given  in  Science,  vol.  xix,  Apr.29,  1892,  p.  243,  £ 
col)."  (J.  F.  J.) 

(8ec  also  No.  1223.) 


II. -DISEASES  OF  FIELD  AND  GARDEN  CROPS. 


1065.  [Anon.]  Lettuce  mildew.  <Gar<l.  Cliron.,  3<l  ser.,  vol.  xr,  Loudon,  Apr.  23, 

1892,  p.  534-535,  £  col. 

Notes  occurrence  of  Uremia  lactucce  m  market  gardens  near  London  and  quotes  from  W. 
G.  Smith  remedy  lor  same  (J.  F.  J.) 

1006.  [Anon.]  Potato  disease.  <(Agr.  Gaz.  N.  S.  Wales,  vol.  in,  Sydney,  Jan., 

1892,  p.  77. 

Gives  a  statement  of  the  general  method  of  cultivating  the  potato  and  says  that  tho  dis¬ 
ease  caused  by  Phytophthora  infestans  is  not  known  in  New  South  AVales,  (J.  F.  J.) 

1067.  Arthur,  J.  C.,  and  Golden,  K.  E.  Diseases  of  the  sugar-beet  root.  <[Purdue 

Univ.  (Indiana)  Agr.  Exp.  Sta.  Bull.  No.  39,  vol.  in,  La  Fayette,  Apr.  13, 
1892,  pp.  55-62. 

Describe  a  disease  due  to  a  bacterial  parasite  which  affects  in  a  marked  degree  the  per¬ 
centage  of  sugar  derived  from  the  beets.  Beet  scab,  caused  by  Oospora  scabies  Thax.,  also 
described  and  illustrated.  This  disease  originates  from  the  soil  and  is  caused  by  the 
spores  lying  there,  derived  from  some  previous  root  crop.  AVatercore  spots,  the  origin  of 
which  is  unknown,  also  described  (see  Gard.  Cliron.,  London,  June  4,  1892,  p.  726;  Exp. 
Sta.  Rec.,  vol.  in,  July  1892,  pp.  853-855;  Agr.  Sei.,  vol.  VI.,  Aug.  1892,  pp.  383-384;  Gard. 
and  Forest,  vol.  v,  Apr.  27,  1892,  p.  204).  (J.  F.  J.) 

1068.  Bailea',  L.  H.  Some  troubles  of  winter  tomatoes.  <^Cornell  Univ.  Agr.  Exp. 

Sta.  Bull.  No.  43,  Ithaca,  N.  Y.,  Sept.,  1892,  pp.  149-158,  figs.  4. 

Describes  “winter  blight”  of  tomatoes,  a  disease  affecting  plants  in  the  forcing  houses. 
This  attacks  the  leaves  and  sometimes  kills  the  plants  outright.  Probably  caused  by  bac¬ 
teria,  but  is  different  from  the  bacterial  disease  of  potatoes.  No  remedy  yet  known, but  it  is 
recommended  to  remove  all  diseased  plants  as  soon  as  observed.  If  disease  becomes  very 
severe  both  plants  and  soil  should  be  removed  and  a  new  start  made.  Common  blight, 
caused  by  Cladosporium  fulvum,  also  described.  Spraying  with  aminoniacal  carbonate  of 
copper  is  recommended.  Roots  of  plants  are  also  attacked  by  nematode  root  galls. 
(J.  F.  J.) 

1009.  Behrens,  I.  Ueber  das  Auftreten  des  Hanfkrebses  im  Elsass.  <Zeitsck. 

Pflanzenkrank.,  vol.  I,  Stuttgart,  1891,  pp.  208-215. 

Two  fungi  have  been  observed  injuring  hemp  in  Elsass,  namely,  a  Sclerotinia,  the  species 
of  which  could  not  be  ascertained,  but  seemed  to  be  either  fuckeliana  or  liber tiana,  and  Mela- 
nospora  cannabis  sp.  nov.  The  author  examined  two  crops  from  1890  and  1891,  and  several 
stems  from  the  first  year's  collection  showed  the  presence  of  Botrytis.  No  Botrytis,  how¬ 
ever,  was  observed  on  material  of  the  following  year’s  crop,  although  the  stems  showed 
numerous  by  pine  of  a  fungus  like  those  from  the  preceding  year.  By  transferring  this  fungus 
upon  bread,  sclerotia  developed  very  abundantly,  but  no  Botrylis.  The  fungus  proved  to 
be  a  Sclerotinia ,  of  which  the  species  libertiana  is  well  distinguished  from  fuckeliana  by  not 
having  the  Botrytis  fructification  during  the  mycelial  stage.  Further  studies  are  neces¬ 
sary  for  the  specific  identification  of  tli.s  fungus.  Melanospora  cannabis  is  red  and  occurs 
upon  the  base  of  the  stems  of  hemp.  It  not  only  flourishes  upon  the  hemp,  but  also  upon 
the  resting  stage  of  Sclerotinia ,  which  it  destroys  entirely.  (T.  H.) 
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1070. 


1071. 


Bos,  J.  Ritzema.  De  klaverkanker,  eene  zich  meer  en  meer  uitbreidende  klaver- 
ziekte.  <Wageningen,  May  16,  1892,  pp.  13. 


Contains  a  general  sketch  ol  the  canker,  which  affects  Trifolium  pratense  especially,  due 
to  Sclerotinia  trifoliorum.  Besides  a  description  of  the  lite  history  of  this  fungus,  the  author 
gives  some  statements  as  to  the  eradication  ot  the  disease,  and  recommends  digging  out  the 
infested  parts  of  the  clover  field  and  burning  the  plants  in  a  pit  which  has  been  partly 
filled  with  quicklime.  1  he  disease  has  been  observed  in  several  places  in  Holland, 
especially  in  Groningen,  Zeeland,  and  North  Brabant.  (T.  H.) 

Cobb,  N.  A.  Notes  on  the  diseases  of  plants.  <Agr.  Gaz.  N.  S.  AVrales,  vol. 
ir,  Sydney,  Oct.,  1891,  pp.  616-624,  pi.  2,  figs.  5. 


Gives  notes  on  diseases  of  plants,  as  follows:  Onion  mildew,  caused  by  Peronospora 
schleideniana,  and  for  which  Bordeaux  mixture  is  recommended;  tobacco  mildew,  caused  by 
Peronospora  hyoscyami ;  potato  blight,  murrain,  or  rot,  caused  by  Phytophthora  infestans, 
although  not  yet  known  in  thecolony,  is  fully  described  so  that  it  may  be  known  if  it  should 
appear.  Bordeaux  mixture  is  given  as  one  preventive,  clean  culture  and  high  molding 
being  others ;  and  banana  disease,  the  cause  of  which  is  unknown,  but  may  be  due  to  a 
fungus  attacking  the  roots.  Mention  is  also  made  of  the  occurrence  of  bread  mold  on 
oranges,  supposed  to  be  caused  by  injury  to  the  fruit.  (For  portion  relating  to  diseased 
banana  plants,  see  Bull.  Bot.  Dept.  Jamaica,  No.  31,  May,  1892,  p.  2;  also,  under  title  of 
“Banana  disease  in  Fiji,  ’ Bull  Miscel.  Infor.  Boyal  Gard.  Kew,  No.  62,  Feb.,  1892,  pp. 
48-49.)  (J.F.  J.)  ’ 


1075i.  Cobb,  X.  A.  Smut.  <^Agr.  Gaz.  N.  S.  Wales,  vol.  ir,  Sydney,  Nov.,  1891, 

pp.  672-677,  figs.  4. 

Describes  the  various  forms  ot  smut  ot  cereals;  caused  in  oats  by  TJstilago  avence,-  in 
wheat  by  l .  tritici ,  Urocystis  occulta ,  and  Tilletia  foe  tens  ;  also  describes  smut  in  maize. 
Gives  various  methods  of  treatment,  mainly  hot  water  and  “  Milestone.  ’  These  last  are 
recommended  for  all  the  smuts.  (J.  F.  J.) 

1073.  C[ockrell],  T.  D.  A.  The  new  coffee  disease.  <^Notes  from  Mus.  Inst. 

Jamaica,  No.  27  [Kingston],  Oct.  29,  1892,  p.  1. 

Refers  to  disease  of  fungous  origin  affecting  leaves  of  coffee.  In  appearance  the  disease 
resembles  potato  rot.  The  namo  of  the  fungus  was  not  determined.  (J.  F.  J .) 


1074.  C [OCKRELL] ,  T.  D.  A.  The  sugar-cane  fungus.  <Notes  from  Mus.  Inst. 
Jamaica,  No.  18  [Kingston],  July  23,  1892,  p.  1. 

States  that  specimens  sent  from  Trinidad  affecting  sugar  cane  belong  to  a  species  to  be 
described  as  Trullula ■  sacchari  Ell.  &  Ev.  Says  also  that  a  bacterial  disease  may  be  present, 
but  of  this  there  is  as  yet  no  absolute  proof.  (J.  F.  J.) 


1075.  C[ooke],  M.  C.  Tobacco  disease.  <[Gard.  Clirou.,  3d  ser.,  vol.  ix.  London, 
Feb.  7,  1891,  p.  173,  f  col. 


Notes  the  occurrence  of  Peronospora  hyoscyami  in  Australia,  where  it  attacks  tobacco 
leaves.  Describes  the  appearance  of  the  fungus,  and  suggests  burning  all  diseased  plants. 
Does  not  believe  spraying  with  fungicides  would  be  of  any  benefit  in  checking  the  disease. 
(J.  F.  J.) 


1076.  Detmers,  Freda.  [Fungus  on  Lactuca.]  <[01iio  Agr.  Exp.  Sta.  Bull.  No.  44, 

Columbus,  Sept.,  1892,  pp.  145-146,  figs.  3. 

Describes  general  appearance  of  Septoria  consimilis,  introduced  from  Lactuca  scariola  to 
cultivated  lettuce.  (J.  F.  J.) 

1077.  Detmers,  Freda.  Scab  of  wheat.  <^Ohio  Agr.  Exp.  Sta.  Bull.  No.  44,  Co¬ 

lumbus,  Sept.,  1892,  pp.  147-149,  figs.  2. 

Describes  appearance  and  mode  of  attack  of  Fusisporium  culmorum  W.  8m.,  causing  wheat 
scab  (see  Am.  Agr.,  vol.  li,  Dec.,  1892,  p.  756).  (J.  F.  J.) 

1078.  Halsted,  B.  1).  Anthracnose  in  bean  seeds.  <[Gard.  and  Forest,  vol.  v,  New 

York,  Jan.  13,  1892,  p.  18,  f  col. 

States  the  disease  is  caused  by  Golletotrichumlindemuthianum.  Describes  general  appear¬ 
ance  of  affected  seed,  and  says  that  those  showing  disease  did  not  germinate  as  well  as 
healthy  seed,  and  the  plants  were  diseased.  Advocates  soaking  seed  in  solution  of  3  ounces 
of  carbonate  of  copper,  1  quart  of  ammonia  water,  and  4§  gallons  of  water.  (J.  F.  J.) 

1079.  Halsted,  B.  D.  Some  fungous  diseases  of  the  celery.  <^N.  J.  Agr.  Exp.  Sta. 

Special  Bull.  Q,  New  Brunswick,  Apr.  21,  1892,  pp.  12,  figs.  14. 

Describes  celery  blight  or  “rust”  as  caused  by  Cercospora  apii ,  giving  an  account  of  suc¬ 
cessful  treatment  with  ammoniacal  copper  carbonate  solution;  celery  leaf-spot  due  to  Phyl- 
losticta  apii  n.  sp;  another  leaf-blight,  due  to  Septoria  petroselini  x ar.  apii;  celery  rust 
,  proper,  due  to  Puccivia  bullata;  and  a  bacterial  disease  of  celery  that  attacks  and  destroys 
the  hetirts  of  the  plants.  It  is  though*  that  ammoniacal  copper  carbonate  solution  can  be 
successfully  used  for  all  three  diseases  (see  also  Am.  Agr.,  July,  1892,  vol.  li,  pp.  426-427; 
Exp.  Sta.  Rec.,  vol.  in,  July,  1892,  pp.  884-885).  (J.  F.  J.) 

23192— No.  4 - f> 
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1080.  Humphrey,  J.  E.  The  powdery  mildew  of  the  cucumber  (Erysiphe  cichoracearum 

DC.)  <Niutli  Ann.  Kept.  Mass.  Agr.  Exp.  Sta.  for  1891,  Amherst,  1892,  pp. 
222-226. 

Describes  the  appearance  and  development  of  the  disease.  Recommends  as  a  preventive 
a  solution  of  sulphide  of  potassium  (liver  of  sulphur),  1  ounce  to  4  gallons  of  water.  Stronger 
solutions  injure  the  leaves.  Ammoniacal  carbonate  of  copper  solution  also  effective,  but 
vapor  of  sulphur  better  than  either,  care  being  taken  not  to  have  the  sulphur  burn  (see 
No.  394).  (J.  F.  J.) 

1081.  Humphrey,  J.  E.  The  rotting  of  lettuce  (Botrytis  vulgaris,  Fr.).  < Ninth  Ann. 

Rept.  Mass.  Agr.  Exp.  Sta.  for  1891,  Amherst,  1892,  pp.  219-222. 

Describes  the  disease  as  due  to  Botrytis ,  possibly  B.  vulgaris ,  and  traces  its  development. 
Considers  B.  vulgaris  to  be  the  conidial  stage  of  some  Sclerotium-producing  Peziza. 
Recommends  clean  culture  and  keeping  plants  in  a  healthy  condition  as  best  preventives 
(see  No.  394).  (J.  F.  J.) 

1082.  Humphrey,  J.  E.  Various  diseases  [of  potato,  etc.].  <[Ninth  Ann.  Kept.  Mass. 

Agr.  Exp.  Sta.  for  1891,  Amherst,  1892,  pp.  226-235. 

Preliminary  notes  on  diseases  of  the  following  plants:  Potato,  caused  by  a  species  of 
Macrosporium,;  cucumber,  caused  by  Acremonium  (!)  si).;  rye,  caused  by  TJrocystis  occulata 
Wallr.,  and  also  by  Puccinia  rubigo-vera  (DC.)  Wint. ;  cabbage,  caused  by  Plasmodiophora 
brassiere  Wor. ;  celery,  caused  by  a  species  of  Cereospom  or  Septoria ,  probably  that  described 
by  Chester  as  S.  petroselini  var.  apii ,  occurring  in  Delaware;  clover,  caused  by  Uromycs 
trifolii  and  Polythrincium  trifolii  Kze.;  fish  eggs,  caused  by  Achlya  racemosa  Hild. ;  black 
poplar,  caused  by  Melampsora  populina  (Jacq.)  Lev.;  chestnut,  caused  by  Marsonia  ochreo- 
leuca  (B.  &  C.) ;  also  plum  and  tobacco  diseases.  (J.  F.  J.) 

1083.  Jones,  L.  R.  Plant  diseases.  <Vt.  Agr.  Exp.  Sta.  Bull.  No.  28,  Burling¬ 

ton,  Apr.,  1892,  pp.  15-36,  fig.  1. 

The  following  diseases  are  discussed:  (1)  Potato  blight  and  rot;  this  was  successfully 
treated  by  the  use  of  Bordeaux  mixture;  the  question  whether  it  will  pay  to  spray  is 
answered  in  the  affirmative;  the  expense  of  spraying  and  method  of  making  and  applying 
the  mixture  are  given.  (2)  A  new  potato  disease,  differing  in  various  respects  from  the 
ordinary  blight,  and  thought  to  be  possibly  due  to  bacteria.  (3)  Potato  scab,  which  is 
described  mainly  from  the  North  Dakota  Agr.  Exp.  Sta.  Bull.  No.  4  (see  No.  382).  (4) 

Apple  and  pear  scab,  both  of  which  were  successfully  treated,  ammoniacal  copper  carbonate 
solution  being  preferred  to  Bordeaux  mixture,  as  it  does  not  injure  the  foliage  and  is  cheaper; 
directions  are  given  for  making  and  applying  the  fungicides.  (5)  Oat  smut,  which  can  be 
prevented  by  the  Jensen  hot-water  treatment,  and  for  which  directions  are  given  (see  Exp. 
Sta.  Eee.,  vol.  in,  July,  1892,  pp.  891-892).  (J.F.  J.) 

1084.  Kerr,  Chas.  Diseases  of  eggplants.  <[Fla.  Disp.  Farm  and  Fruit  Grower,  n. 

ser.,  vol.  iv,  Jacksonville,  Apr.  21,  1892,  p.  307,  {■  col. 

Notes  the  “falling”  of  eggplants  as  due  to  Pythium  debaryanum.  Considers  the  “fall¬ 
ing”  the  same  as  “damping  off,”  and  gives  only  remedy  known  to  him  as  plenty  of  light 
and  air  and  not  too  much  moisture.  (J.  F.  J.) 

ION 5.  McAlpine,  D.  Vegetable  pathology.  <[Dept.  of  Agr.  Victoria,  Bull.  No. 
14,  Melbourne,  Dec.,  1891,  pp.  21-50,  pi.  3. 

Gives  more  or  less  complete  accounts  of  the  following  diseases :  (1)  Rust  of  wheat,  describ¬ 
ing  its  cause  and  life  history,  and  giving  a  list  of  host  plants;  it  is  due  to  Puccinia 
graminis.  (2)  Wheat  blight,  due  to  Septoria  tritici.  (3)  Club-root  of  cauliflowers,  cabbages, 
etc.,  due  to  Plasmodiophora  brassiere. ,  mentioning  the  conditions  favoring  the  disease  and 
giving  a  sketch  of  the  life  history  of  the  tungus.  (4)  Beet  leaf  rust,  caused  by  Uromyces 
betoe/(o)  Raspberry  root  fungus,  the  cause  of  which  is  stated  to  be  lthizomorpha.  (<>)  Root- 
gall  disease  of  cucumbers,  due  to  a  nematode  worm.  The  descriptions  of  the  diseases  are 
accompanied  by  notes  on  remedies.  (J.  F.  J.) 

1086.  Lamson-Scribner,  F.  The  fungous  diseases  of  plants.  <)Proc.  16tli  Ann.  Meet¬ 

ing  East  Tennessee  'Farmers’  Convention,  May  19  and  20,  1891,  Nasliville 
1891,  pp.  16-25. 

An  address  concerning  various  fungous  diseases,  and  treating  of  smuts  of  corn,  oats,  and 
wheat;  mildew  of  potato;  potato  rot  and  scab;  rusts  of  wheat,  corn,  apple,  and  blackberry  ; 
and  pear  blight.  Gives  remedies  for  most  of  these,  and  discusses  liquid  and  powder  fungi¬ 
cides,  with  means  ot  applying  remedies,  and  mention  of  good  results  ensuing.  Issued  as  a 
separate  under  title  of  “Address  on  the  fungous  diseases  of  plants,”  Nashville,  1891,  16°, 
pp.  31.  (J.  F.  J.) 

1087.  Speer,  R.  P.  Our  rusted  and  blighted  wheat,  oats,  and  barley  in  1890.  <Iowa  Agr. 

Exp.  Sta.  Bull.  No.  10  [Ames],  Aug.,  1890,  pp.  391-400. 

Refers  to  the  fact  that  many  kinds  of  oats,  wheat,  and  barley  are  invariably  injured  by 
rust,  and  gives  details  of  experiments.  Mentions  varieties  planted,  and  notes  that  ail 
varieties  except  Manshurv  bailey  were  badly  rusted,  most  of  them  so  badly  as  not  to  be 
worth  harvesting.  Discusses  the  change  in  climate  due  to  the  cultivation  of  the  prairies  in 
the  State  and  shows  the  relation  between  climate  and  attacks  of  rust.  States  that  cereals 
are  never  injured  by  rust  where  there  are  no  great  extremes  of  summer  temperature  and 
no  severe  spells  of  drought.  Advocates  sowing  of  clover  to  regenerate  the  land,  and  gives 
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1087.  Spicer,  R.  P. — Continued. 

as  tbe  result  of  observation  and  experiment  the  following:  (1)  If  oats  continue  to  be  grown 
they  should  be  sown  as  early  in  tbe  spring  as  possible,  and  only  such  varieties  as  the  Everett 
or  improved  American  should  be  used ;  (2)  of  barleys  the  most  valuable  is  the  Manshury, 
which  should  be  sown  early  and  raised  in  preference  to  oats  of  any  variety;  (3)  all  varieties 
of  spring  wheat  are  unreliable  and  should  be  discarded.  The  best  varieties  of  winter  wheat 
tested  were  Turkish  and  Golden  Cross  (see  also  Exp.  Sta.  Rec.,  vol.  u,  Dec.,  1890,  pp.  213- 
215).  (J.  E.  J.) 

1088.  Sturgis,  W.  C.  Preliminary  report  on  the  so-called  “  pole-burn  ”  of  tobacco.  <Wnn. 

Rept.  Conn.  Agr.  Exp.  Sta.  for  1891,  New  Haven,  1892,  pp.  168-184. 

Discusses  the  origin  of  the  disease,  due  to  a  fungus,  and  caused  by  hanging  the  tobacco  so 
close  as  to  prevent  tree  circulation  of  air,  and  by  the  presence  of  moisture,  due  to  fogs,  dew, 
etc.  Describes  the  effects  of  the  disease,  and  states  it  is  due  to  a  species  of  Gladosporium, 
which,  by  partially  destroying  the  tissues  of'  the  leaf,  gives  access  to  bacteria.  Describes 
methods  of  culture  and  gives  remedies;  the  latter  are,  better  ventilation  and  improved  meth¬ 
ods  of  curing,  mainly  by  artificial  heat  (see  Exp.  Sta.  Rec.,  vol.  in,  June,  1892,  pp  773-775). 
(J.  F.  J.) 

1089.  Sturgis,  W.  C.  Stem-rot  [of  tobacco].  <[Ann.  Rept.  Conn.  Agr.  Exp.  Sta.  for 

1891,  New  Haven,  1892,  pp.  184-186. 

Describes  appearance  of  disease  and  states  that  it  is  due  to  a  fungus  referred  provisionally 
to  the  genus  Botrytis.  Gives  brief  sketch  of  life  history  and  names  it  B.  longibrachiata.  As 
remedies,  recommends  cleanliness,  burning  all  diseased  stems  and  leaves,  and  having  the 
barn  floor  sprinkled  with  air-slaked  lime  and  sulphur.  If  door  be  of  earth,  cover  with  clean, 
dry  earth  to  depth  of  1  inch.  Fumigation  by  burning  sulphur  also  recommended  (see  Exp. 
Sta.  Iiec.,  vol.  in,  June,  1892,  pp.  775-777).  (J.  F.  J.) 

1090.  Thaxter,  R.  Potato  scab.  <[Ann,  Rept.  Conn.  Agr.  Exp.  Sta.  for  1891,  New 

Haven,  1892,  pp.  153-160. 

Reviews  work  of  Bolley,  Arthur,  and  himself  on  the  disease,  and  quotes  from  Bolley  as  to 
the  identity  of  surface  aiid  deep  scab  (see  No.  382).  Gives  details  of  experiments  in  plant¬ 
ing  scabby  tubers,  and  concludes  that  application  of  fungicides  to  plants  is  useless.  Recom¬ 
mends  (1)  use  of  seed  free  from  scab;  (2)  not  to  plant  on  land  which  has  produced  diseased 
crops  of  potatoes  or  beets  or  has  been  fertilized  with  manure  from  stock  fed  with  scabby  pota¬ 
toes;  (3)  not  to  feed  scabby  tubers  to  stock  without  cooking;  (4)  fertilize  with  other  mate¬ 
rials  than  barnyard  manure;  (5)  dig  potatoes  as  soon  as  possible  after  maturity.  Describes 
fungus  producing  the  disease  under  name  of  Oospora  scabies,  n.  sp.,  and  discusses  its  position 
in  classification  (see  Nos.  238  and  311;  also  Exp.  Sta.  Rec.,  vol.  in,  June,  1892,  pp.  771-772). 
(J.  F.J.) 

1091.  Tracy,  S.  M.  Cooperative  branch  stations  in  the  South.  <[Rept.  Sec.  of  Agr.  for 

1891,  Washington,  1892,  pp.  5-12  (reprint). 

On  p.  8  notes  that  Puccinia  coronata  attacks  and  kills  Holcus  lanatus  when  about  ready  to 
bloom.  (J.  F.  J.) 

1092.  Windmiller,  Fr.  How  to  prevent  tomato  rot.  <  Am.  Gardening,  vol.  xm,  New 

York,  Apr.,  1892,  p.  221,  J  col. 

Gives  experience  in  planting  tomatoes  for  two  years  in  succession  on  same  ground,  and 
concludes  it  is  necessarv  to  plant  crop  on  new  ground  each  year  if  rot  is  to  be  prevented. 
(J.F.J.) 

(See  also  Nos.  1053,  1105,  1107,  1108,  1172,  1192,  1196,  1204.) 

III.— DISEASES  OF  FRUITS. 


109U.  [Anon.]  Apple  scab  (Fusicladium  dendriticum).  <Grev.,  vol.  xx,  No.  93,  Sept., 
1891,  London,  pp.  27-29. 

Notes  the  receipt  of  strongly  developed  specimens  of  this  fungus  on  leaves  of  the  apple 
from  different  parts  of  the  country  [Great  Britain]  and  a  profusion  of  samples  from  Australia. 
The  recommendations  for  treatment  by  spraying  with  fungicides  are  quoted  from  the  U.  S. 
Department  of  Agriculture  Reports  (see  Gard.  Chron.,  3d  ser.,  vol.  x,  Nov.  14,  1891,  p. 
580).  (M.  B.  W.) 

1094.  [Anon.]  Bladder  plums.  <^Gard.  Cliron.,  3d  ser.,  vol.  ix,  London,  May  30, 

1891,  pp.  672-673,  figs.  2. 

Notes  the  disease  to  be  due  to  Taphrina  or  Exoascus  pruni  and  states  a  close  connection 
exists  between  it  and  Exoascus  deformans  causing  peach  blister.  ( J.  F.  J.) 

1095.  [Anon.]  Citron  culture  in  Corsica.  <[Gard.  Chron.,  3d  ser.,  vol.  xi,  London, 

Jan.  30  and  Feb.  6,  1892,  pp.  149-150,  182-183. 

In  noticing  a  report  of  the  British  Consul  at  A.jaccio,  refers  to  diseases  affecting  the  tree. 
“White-root'’  is  the  worst  Due  to  a  fungus  attacking  the  cortical  tissue  of  the  root. 
Describes  appearance.  Recommends,  (1)  pruning  to  the  quick  all  roots  deprived  of  vitality 
and  apportioning  branches  to  correspond  to  root  system,  and  then  surrounding  tree  with 
deep  trench  with  a  free  passage  for  overflow  of  water ;  (2)  pruning  affected  roots  and  applying 
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1095.  [Anon.] — Continued. 

tar  to  cut  ends  (this  gives  best  results) ;  (3)  aeration  of  roots,  exposing  them  and  filling  in  space 
with  stones  or  charcoal  and  filling  up  about  trunk  of  tree  15  inches  above  surface  of  ground. 
Fumagine  (smut  or  citron  black)  also  described.  Destroyed  by  'whitewashing  tree  as  far  as 
bark  extends  and  spraying  the  leaves.  Tobacco  juice  and  soft-soap  spray  also  gives  good 
results.  The  branches  should  also  be  trimmed  out  so  as  to  allow  air  to  circulate  freelv 
(J.  F.J.) 

1096.  [Anon.]  Raspberry  anthracnose.  <Ain.  Gardening,  vol.  xm,  New  York,  Apr. 

1892,  p.  239,  A  col. 

Describes  the  disease  and  recommends  plenty  of  air  and  sunlight  between  the  canes. 
Before  buds  start,  spray  with  sulphate  of  iron  (2  pounds  in  5  gallons  of  water) ;  and  if  it' 
appears  later  use  Bordeaux  mixture.  Burn  badly  diseased  canes.  (J.  F.  J.) 

1097.  [Anon.]  The  filbert  fungus.  <Am.  Agr.,  vol.  li,  New  York,  I)ee.,  1892,  p.  755, 

i  col. 

States  that  as  the  fungus  affecting  filberts  has  not  yet  been  discovered,  there  is  no  method 
to  bo  recommended  to  check  it.  It  resembles  black  knot  of  plum  and  cherry,  but  probably 
belongs  to  a  different  genus.  It  is  destructive  to  foreign  varieties,  but  does  not  seem  as  yet 
to  have  attacked  natives.  (J.  F.  J.)  J 

1098.  Atkins,  Jr.,  E.  [Peach-rust  and  fire-blight.]  <Dept.  Agr.  N.  S.  Wales,  Bull. 

No.  4,  Sydney,  Feb.,  1891,  p.  24. 

Notes  the  occurrence  of  the  diseases  at  Ermingtou,  and  says  lime  will  prevent  the  former. 

( J.  F.  J.) 

1099.  Bailey,  L.  H.  [Fruit  spot  of  plum.]  <Cornell  Univ.  Agr.  Exp.  Sta.  Bull.  No.  38, 

Ithaca,  N.  Y.,  June,  1892,  p.  56,  fig.  1. 

Notes  disease  affecting  the  fruit,  referred  by  Humphrey  to  a  species  ofPhoma.  (J.  F.J.) 

1109.  “  Bedford  Farmer.7’  Fungous  disease  in  orange  trees.  <[Agr.  Jour.  Cape 
Colony,  vol.  iv,  Cape  Town,  Nov.  19,  1891,  p.  118,  §  col. 

Describes  a  disease  affecting  the  bark  of  orange  twigs.  Ashes  and  sulphur  applied  to 
stem  of  tree  said  to  stop  the  disease.  Supposed  to  be  spread  from  tree  to  tree  by  water  used 
in  irrigating.  (J.  F.  J.) 

1101.  Beinling,  E.  Ueber  das  Auftreten  von  Rebenkrankheiten  im  Grossherzogtum 

Baden  im  Jahre  1891.  <[Zeitsch.  Pflanzenkrank.,  vol.  ii,  Stuttgart,  1892, 
pp.  207-210. 

The  vine  diseases  in  Baden  in  1891  were  especially  mildew,  black  rot,  arid  the  so-called 
false  mildew,  due  to  Peronospora  viticola.  Sphaceloma  ampelinum ,  the  well-known  anthrac¬ 
nose,  has  not  been  observed.  Boot  mold,  due  to  Dematophora  necatrix,  is,  on  the  other 
hand,  widespread  and  seems  to  increase  every  year.  (T.  H.) 

1102.  Bessey,  C.  E.  The  smut  of  Indian  corn.  <01iio  Agr.  Exp.  Sta.  Bull.  No.  10, 

vol.  hi,  2d  ser.,  Columbus,  Nov.,  1890,  pp.  264-272,  figs.  2. 

Describes  the  general  appearance  of  the  disease  and  its  wide  prevalence.  Opinions 
differ  as  to  its  effect  on  cattle,  as  shown  by  letters  quoted.  Describes  the  structure  and 
growth  of  the  spores,  and  discusses  the  question  of  how  to  reduce  the  quantity  of  smut. 
Clean  cultivation,  rotation  of  crops,  destruction  of  infected  plants,  and  use  of  clean  seed  are 
all  said  to  have  influence  in  reducing  the  amount.  (J.  F.  J.) 


1  103.  Bridle.  [Windsor  pear-blight.]  <[Dcpt. 
Sydney  Feb.,  1891,  p.  25. 


Agr. 


N.  S.  Wales,  Bull.  No.  4, 


States  that  disease  is  overcome  to  a  certain  extent  bv  ^ 
stock.  (J.  F.J.)  J  * 


rafting  the 


Windsor  on  another 


1104. 


1105. 


Brunk,  T.  L.  Pear  stocks.  <Tex.  Agr.  Exp.  Sta.  Bull.  No.  9,  College  Station, 
May,  1890,  pp.  5-22,  figs.  7. 

Refers  to  susceptibility  of  certain  varieties  of  pears  to  blight,  stating  that  Le  Conte  and 
Jiietter  are  less  subject  to  the  disease  on  well  drained  soils  in  the  Gulf  States  on  their  own 
than  oil  trench  stock.  Root  rot  of  pears  seems  to  be  caused  by  Ozonium  auricomum 
which  aiso  attects  cotton  and  other  plants.  Describes  the  effects  of  the  disease  in  pear  trees’. 

Chester,  F.  D.  Report  of  the  mycologist.  <Third  Ann.  Kept.  Del.  Agr.  Exp. 
Sta.  for  1890,  Newark,  1891,  pp.  45-91,  figs.  15. 

Gives  details  of  experiments  in  various  vineyards  to  prevent  black  rot  and  anthracnose. 
Tables  of  the  product  of  the  vines  and  statements  of  the  money  value  of  the  sprayings  are 
kr\yei'  •  a  general  way  the  experiments  point  to  Bordeaux  mixture  as  the  best  fungicide  with 

which  to  treat  badly  infected  vineyards,  rut  when  the  disease  has  been  brought  under  control 
alter  one  or  two  seasons  work,  carbonate  if  copper  and  carbonate  of  ammonia  mixture  is 
equally  as  effective  and  less  expensive.  Bordeaux  mixture,  while  acting  as  a  fungicide  pos¬ 
sesses  the  additional  advantage  of  stimulating  the  growth  of  the  vines.  It  also  controls 
anthracnose.  An  experiment  in  bagging  grapes  is  also  described,  several  periods  of  infection 
being  mentioned,  these  seem  dependent  upon  weather  conditions.  Directions  are  given  for 
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1105.  Chester,  F.  1).— Continued. 

preparing  and  applying  the  various  fungicides  used,  and  the  spraying  apparatus  necessary 
is  described.  In  experiments  upon  pear  and  quince  leaf-blight,  it  was  found  that  modified 
eau  celeste,  and  carbonate  of  copper  and  carbonate  of  ammonia  mixture  gave  the  best 
results  and  were  the  two  cheapest  fungicides  employed.  An  experiment  with  potato  rot 
( Phytophthora  infeatans)  is  described,  and  Bordeaux  mixture  is  noted  as  effectually  con¬ 
trolling  the  disease.  Bitter  rot  of  the  apple  was  experimented  with,  and  sulphide  of  potas¬ 
sium  gave  fairly  good  results  when  used  in  the  proportion  of  one-half  ounce  per  gallon  of 
water.  Gives  the  results  of  a  study  of  leaf  spot  of  alfalfa  produced  by  Pseudopeziza  medi- 
caginis ,  describing  characters  and  life  history  as  shown  by  artificial  cultures.  Rot  of  scarlet 
clover  caused  by  Sclerotinia  trifolium  a  so  described  and  its  life  history  discussed.  Scab  of 
wheat  caused  by  Fusarum  culmorum  described.  Black  rot  of  sweet  potato  ( Ceratocystis 
fimbriata )  was  experimented  with,  and  it  was  found  that  diseased  soil  will  produce  the 
<lisease  even  in  healthy  roots,  that  the  soil  can  be  rendered  free  of  germs  by  sterilization  or 
heat,  and  that  plants  grown  from  diseased  tubers  will  probably  become  diseased.  (J.  F.  J.l 

HOG.  Cobb  [N.  A.].  [Fungous  diseases  of  fruit  trees],  <Dept.  Agr.  N.  S.  Wales, 
Bull.  No.  4,  Sydney,  Feb.,  1891,  pp.  19-22. 

A  general  statement  as  to  damage  caused  by  fungi  and  their  mode  of  growth  and  dissemi¬ 
nation.  Particular  mention  made  of  Windsor  pear  blight,  thought  to  be  caused  by  same  fun¬ 
gus,  a  s  that  causing  apple  scab,  and  for  which  ammoniacal  copper  carbonate  is  recommended ; 
shot-hole  fungus;  bitter  rot  of  apple,  for  which  carbonate  of  copper  and  sulphide  of  potas¬ 
sium  is  recommended;  strawberry  leaf-blight,  to  be  treated  with  Bordeaux  mixture  or  1 
pound  hyposulphite  of  soda  in  10  gallons  of  water  before  disease  appears;  anthracnose  of 
the  vine,  leaf  spot,  fire  blight,  peach  rust,  plum  rust,  and  fig  blight  were  incidentally  men¬ 
tioned.  Peach  rust  sometimes  goes  by  the  name  of  yellowsT  (J.  F.  J.) 

HOY.  Cobb,  N.  A.  Plant  diseases  and  how  to  prevent  them.  <Wgr.  Gaz.  N.  S. 
Wales,  vol.  iii,  Sydney,  Apr.,  1892,  pp.  276-303,  pi.  4,  figs.  26. 

Treats  of  the  diseases  mentioned  below,  giving  sketch  of  life  history  of  the  fungus 
and  recommendations  of  preventives.  (1)  Of  the  apple:  (a)  Apple  scab  or  “Tasmanian 
black  spot,’  caused  by  Fusicladium  dendriticum ,  for  which  is  recommended  ammoniacal 
carbonate  of  copper,  modified  eau  celeste,  or  Bordeaux  mixture;  (b)  powdery  mildew, 
caused  by  Podospbcera  kunzei  Lev.,  for  which  ammoniacal  carbonate  of  copper  or  modified 
eau  celeste  are  recommended ;  (c)  bitter  or  ripe  rot,  caused  by  Gloeosporium  versi-color  B. 
&  C.,  and  treated  with  ammoniacal  cop  er  carbonate;  (d)  moldy  core,  treated  by  modified 
eau  celeste  or  ammoniacal  copper  carbonate;  (e)  water  core;  (/)  an  obscure  disease  causing 
the  fruit  to  become  distorted  and  misshapen.  (2)  Diseasesof  nears :  (a)  Pear  scab  or  Wind¬ 
sor  pear-blight,  caused  by  Fusicladium  pyrinum  and  treated  by  same  fungicides  as  apple 
scab;  (b)  leaf-blight  (Entomosporium  maculatum) ,  which  has  not  appeared  in  Australia 
(3)  Shot-hole  disease  of  apricot  and  other  stone  fruits,  caused  by  rhyllosticta  circumscissa 
and  treated  with  Bordeaux  mixture,  ammoniacal  copper  carbonate,  or  eau  celeste.  (4)  Dis¬ 
eases  of  the  vine:  (a)  Anthracnose  or  “black  spot,”  caused  by  Gloeosporium  ampelinum 
Sacc.,  and  treated  by  cutting  ofi  and  burning  affected  parts,  using  lime  and  sulphur  and 
applying  Bordeaux  mixture  or  eau  celeste;  (b)  tufted  leal'- blight,  caused  by  Cercospora  viti- 
cola,  for  which  Bordeaux  mixture  is  recommended.  (5)  Strawberry  leaf-blight,  caused  by 
Sphcerella  fragarice ,  for  which  burning  the  diseased  leaves  and  spraying  with  Bordeaux 
mixture  or  ammonia  carbonate  of  copper  is  recommended.  (G)  Pumpkin-leaf  Oidium, 
caused  bv  O.  erysiphoides,  treated  with  fiowers  of  sulphur  or  Bordeaux  mixture.  (7)  Pow¬ 
dery  mildew  of  rose,  caused  by  Sphcerotheca  pannosa  and  treated  with  fiowers  of  sulphur  or 
Bordeaux  mixture.  The  formula  for  carbonate  of  copper  and  descriptions  of  spraying  appa¬ 
ratus  are  also  given.  (J.  F.  J.) 

1108.  C  OBB,  N.  A.  Plant  diseases  and  how  to  prevent  them.  <^Agr.  Gaz.  N.  S. 

Wales,  vol.  iii,  Sydney,  June,  1892,  pp.  436-439,  tigs.  3. 

Describes,  (1)  “Pourridie  or  moldy  root  of  the  vine,”  caused  by  Agaricus  melleus;  recom¬ 
mends  as  a  remedy  thorough  drainage.  (2)  Tufted  leaf-blight  of  the  bean,  caused  by  a  fungus 
which  is  not  named;  recommends  rotation  of  crops  and  advises  trial  of  Bordeaux  mixture. 
(3)  Apple  canker,  caused  by  some  mechanical  injury  to  the  bark  which  is  seized  upon  by 
some  fungus  and  the  healing  thereby  prevented.  Pruning  and  the  use  of  whitewash  are 
recommended  as  remedies.  (J.  F.  J.) 

1109.  Craig,  John.  A  destructive  disease  affecting  native  plums.  <[Ottawa  Nat.,  vol. 

vi,  Ottawa,  Nov.,  1892,  pp.  109-112,  fig.  1. 

Refers  to  disease  caused  by  Cladosporium  carpophilum  and  quotes  description  given  by 
Pammel,  of  Iowa.  Describes  the  characters  and  notes  the  varieties  affected.  Recommends 
nse  of  weak  solution  of  copper  sulphate,  1  ounce  to  25  gallons  of  water.  (J.  F.  J.) 

1110.  Craig,  J.  Fusicladium  on  cherry.  ^Ottawa  Nat.,  vol.  vi,  Ottawa,  Nov.,  1892, 

p.  115. 

Refers  to  the  presence  of  Fusicladium  dendriticum  on  the  fruit  and  foliage  of  cherry 
causing  great  loss  where  occurring.  (J.  F.  J.) 

1111.  Division  of  Vegetable  Pathology.  Pear  blossom-blight.  <Fla.  Disp.  Farm, 

and  Fruit  Grower,  n.  ser.,vol.  iv,  Jacksonville,  Apr.  21,  1892,  p.  304,  £  col- 

A  letter  written  from  the  U.  S.  Department  of  Agriculture  to  L.  B.  Wombwell,  State 
commissioner  of  agriculture,  describing  the  method  of  spread  of  the  disease  by  insects. 
Its  spread  through  the  orchard  may  possiblv  be  prevented  by  spraying  at  the  time  of 
blooming.  (J.  F.  J.) 
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1112.  Dobson,  W.  R.  Diseases  of  plants  [peach  rot].  <[St.  Louis  Republic,  St. 

Louis,  May  15,  1892,  -1  col. 

Refers  to  the  great  destruction  caused  by  rot  (Monilia),  and  considers  best  remedy  burn¬ 
ing  diseased  peaches  and  branches.  A  dilute  solution  of  copper  and  ammonium  carbonate 
said  to  prevent  the  rot,  but  to  injure  the  leaves  (see  also  Cohnan’s  Rural  World,  vol.  XL, 
May  26,  1892,  p.  163,  §  col. ).  (,T.  F.  J.) 

1113.  Garman,  H.  Bordeaux  mixture  for  apple  pests.  <^Ky.  Agr.  Exp.  Sta.  Bull. 

No.  44,  Lexington,  Jan.,  1893,  pp.  32,  figs.  3. 

Describes  the  appearance  of  apple  rot  caused  by  Gloeosporium  versicolor.  Discusses  the 
source  of  the  rot  and  gives  the  microscopical  characters  of  the  fungus.  This  is  followed  by 
details  of  a  number  of  experiments.  The  results  of  these  show  that  Bordeaux  mixture 
causes  an  increase  in  size  of  leaves,  in  numbers  and  size  of  fruits,  prevention  of  scab  and 
leaf  spot,  and  a  lessening  of  injury  from  rot.  Apple  scab  can  be  treated  with  the  same  fun¬ 
gicide  as  rot.  (J.  F.  ,T.) 

1114.  Kellerman,  W.  A.  Vegetable  pathology,  May.  <Mour.  Columbus  Hort.  Soc., 

vol.  vn,  Columbus,  Ohio,  July,  1892,  pp.  70-71. 

Notes  that  peach  curl  has  been  abundant  and  describes  its  general  characters.  Refers  also 
to  black  knot  and  bramble  rust,  advocating  the  destruction  of  weeds  to  prevent  various 
species  of  fungi  from  infesting  cultivated  crops.  (J.  F.  ,J.) 

1115.  [Kimber,  W.]  Visit  to  Angaston.  <Gard.  and  Field,  vol.  xvn,  Adelaide, 

Feb.  17,  1892,  p.  186,  1£  col. 

Gives  an  account  of  apple  orchard  badly  affected  by  Fusicladium  dendriticum.  (J.  F.  J.) 

11  8  6.  MacOwan,  P.  Leaf-blight  and  powdery  mildew  in  fruit  trees.  <[Agr.  Jour.  Cape 
Colony,  vol.  iv,  Cape  Town,  July  16,  1891,  pp.  1-3,  figs.  2. 

Gives  figures  of  amount  of  fruit  sentout  from  California  and  refers  to  the  work  required 
to  combat  fungous  pests  in  America.  Quotes  Circular  No.  10  (treatment  of  nursery  stock  for 
leaf-blight  and  powdery  mildew)  of  the  Division  of  Vegetable  Pathology.  (J.  F.  J  ) 

1117.  McAlpine,  D.  Report  on  peach  and  plum  leaf-rust  (Puccinia  pruni).  <[Dept. 

of  Agr.  Victoria,  Bull.  No.  14,  Melbourne,  Dec..,  1891,  pp.  138-148. 

Describes  the  disease  and  gives  the  life  history  of  the  fungus  causing  it.  Notes  the 
varieties  of  fruit  affected  the  distribution  of  the  disease,  and  suggests  various  remedies, 
among  them  the  use  of  Bordeaux  mixture  and  sulphate  of  iron  dissolved  in  water  at  the 
rate  of  1  pound  to  8  gallons.  (J .  F.  J.) 

1118.  [Meehan,  Thos.]  Black  knot  in  the  plum.  <Meehan’s  Monthly,  vol.  n,  Ger¬ 

mantown,  Pa.,  June,  1892,  p.  93,  col. 

Mentions  various  hosts  of  Flowrightia  morbosa ,  and  states  that  it  is  probably  this  same 
fungus  which  produces  knots  on  the  roots  of  young  peach  trees  near  the  collar.  (J.  F.  J .) 

1110.  Mills,  .  [Fire  blight.]  <^Dept.  of  Agr.  N.  S.  Wales,  Bull.  No.  4,  Sydney, 
Feb.,  1891,  p.  24. 

Notes  the  occurrence  of  fire  blight  at  Dundas  and  remarks  upon  its  rapid  spread.  (J.  F.  J.) 

1120.  Pulver,  - .  [Peach  rust.]  <Dept.  Agr.  N.  S.  Wales,  Bull.  No.  4,  Syd¬ 

ney,  Feb.,  1891,  p.  24. 

Notes  occurrence  of  disease  at  Wagga  Wagga,  where  it  is  called  “yellows.  ’  (J.  F.  J.) 

1121.  [Robin,  A.  B.]  Diseased  cherry  trees.  <[Gard.  and  Field,  vol.  xvii,  Ade¬ 

laide,  Feb.,  1892,  pp.  182-183,  lTl0-  col. 

Records  a  disease  of  cherry  trees  in  Nuriootpa  [identified  by  N.  A.  Cobb  as  due  to  Monilia 
fructigena ].  On  p.  183  a  solution  of  sulphate  of  iron  is  recommended  by  Cobb  as  a  spray 
(J.  F.J.)  .  • 

1122.  Scobie, - .  [Discussion  of  fruit-tree  diseases.]  <[Dept.  Agr.  N.  S.  Wales, 

Bull.  No.  4,  Sydney,  Feb.,  1891,  pp.  23-24. 

Mentions  various  diseases  observed,  such  as  apple  scab,  bitter  rot,  strawberry  leaf-blight, 
disease  of  the  vine,  fire  blight,  and  peach  and  plum  rust.  (J .  F.  J.) 

1123.  [Various.]  Pear  blight.  <Ann.  Rept.  State  Board  Hort.  of  Cal.  for  1891, 

Sacramento,  1892,  pp.  414-415. 

A  discussion  upon  the  subject,  some  considering  the  disease  occurring  on  California  trees 
to  be  true  pear  blight  (Bacillus  amylovorus)  and  others  as  something  different.  (J.  F.J.) 

(See  also  Nos.  1057,  1061,  1083,  1085,  1086,  1112,  1142,  1157,  1158,1172,1182, 
1204,  1210,  1215.) 
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TV.— DISEASES  OF  FOREST  AND  SHADE  TREES. 

1124.  [Anon.]  [Forest  tree  fungi.]  <[Gard.  and  Forest,  vol.  iri,  New  York,  July  16, 
1890,  p.  352,  8  lines. 

Notes  Glceosporium  aridum  on  ash  and  Microstoma  juglandis  on  leaves  ol  hickory  as 
being  abundant.  (J.  F.  J.) 

1125*  [Anon.]  Pine  blister.  <[Gard.  Chron.,  3d  ser.,  vol.  ix,  London,  May  9, 1891, 
pp.  598,  599,  fig.  1. 

States  that  the  disease  is  caused  by  Peridermium  pini,  and  believes  some  connection  exists 
between  it  and  Coleosporiumsenecionis.  Recommends  removal  of  Groundsel  (& ienecio  jacobcea) 
from  vicinity  of  trees.  (J.  F.  J.) 

a  126.  i  Ieunchorst,  I.  Nogle  sygdomme  i  de  vestlandske  traeplantninger.  <^Naturen, 

vol.  xv,  Bergen,  Sept.,  1891,  pp.  257-269,  pi.  1. 

Firms  sylvestris  and  Larix  europcea  are  often  injured  in  Norway  by  fungi.  The  author 
gives  a  popular  account  of  some  of  these  diseases,  accompanied  by  some  figures  giving  the 
Norwegian  names  for  the  diseases,  hut  omitting  the  scientific  names  of  the  fungi.  (T.  H.) 

1127.  [Editorial.]  [Sycamore  blight.]  <[Gard.  and  Forest,  vol.  iii,  New  /ork, 

June  18,  1890,  p,  301,  £  col. 

Notes  the  occurrence  of  Glceosporium  nervisequum  on  Sycamore  trees  in  Central  Park, 
N.  Y.  Asks  for  reports  of  occurrence  in  other  places.  (J.  F.  J.) 

1128.  J.  - .  Fungoid  growth  on  trees.  <^The  Garden,  voi.  xxxix,  London,  Jan, 

24,  1891,  p.  88,  i  col. 

Notes  the  occurrence  of  decay  in  trees  and  ascribes  a  particular  case  to  the  growth  ot 
fungous  mycelium  in  a  post  near  by.  This  fungus  eventually  attacked  the  roots  ot  the  tree. 
Another  tree  was  found  to  have  been  infected  by  mycelia  from  a  plank  lying  in  contact  with 
the  roots.  (J.  F.  J.) 

1129.  M. - .  Destruction  of  tree  roots  by  fungi.  <L4gr.  Jour.  Cape  Colony,  vol. 

iii,  Cape  Town,  Mar.  19,  Apr.  9,  1891,  pp.  169-170,  182-183. 

Notes  that  the  common  root  destroyers  of  South  Africa  arc  Agaricus  melleus  and  roly- 
porus  sulphureus.  Gives  a  sketch  of  the  life  history  of  each.  For  the  first  he  recommends 
the  removal  of  the  earth  about  the  collar  of  the  tree  and  then  the  application  of  sulphate  of 
iron  or  sulphate  of  copper,  filling  in  again  with  fresh  loam  For  Polyporus  there  is  no 
cure.  The  latter  gains  an  entrance  into  the  tree  trunk  through  wounds  in  the  bark 
(see  Gard.  Chron.,  3d  ser.,  vol.  ix,  June  13,  1891,  p.  734,  2  col  )  (J.  1 .  J.) 

1130.  [Meehan,  Thos.]  Diseases  in  Rhododendrons.  <Meehan’s  Mouthy,  vol.  ii,  Ger¬ 

mantown,  Pa.,  June,  1892,  p.  89,  1  col. 

Describes  the  work  of  a  fungus  similar  to  that  attacking  pear  trees.  Also  notes  work  of 
mycelium  of  a  species  of  Agaricus  attacking  the  roots.  Flowers  of  sulphur  destroyed  the 
Agaric  and  the  leaves  recovered  their  normal  green  color.  Suggests  that  copper  solution 
might  destroy  the  fungus  working  on  the  branches.  (J.  F.  J.) 

1131.  Olliff,  A.  Sydney.  Diseased  pepper  tree.  <Agr.  Gaz.  N.  S.  Wales,  vol. 

ii,  Sydney,  Nov.,  1891,  p.  670. 

States  that  the  disease  is  due  to  a  fungus  arising  from  tiie  presence  of  honeydew  caused 
by  a  species  of  scale  insect.  Recommends  kerosene  emulsion  as  a  remedy  lor  the  scale  and 
thus  a  preventive  of  the  fungous  growth.  (J .  F.  J .) 

(See  also  Nos.  1046,  1062,  1082.) 

V.— DISEASES  OF  ORNAMENTAL  PLANTS- 


1132.  [Anon.]  [New  primula  disease.]  <(Am.  Florist,  vol.  vii,  Chicago  and  New 

York,  Dec.  31,  1891,  p.  454,  fQ-  col. 

Notes  a  mildew  of  primula  new  to  Great  Britain,  due  to  Pamuiaria  primulce  Thiim.  (J. 
F.  J.) 

1133.  [Anon.]  Pancratiums  diseased.  <(Gard.  Chron.,  3d  ser.,  vol.  ix,  London, 


1134. 


Feb.  7,  1891,  p.  182,  i  col. 

The  disease  is  caused  by  Saccharomyces  glutinis.  Recommends  removal  and  burning  of 
soil  where  bulbs  are  growing,  and  destruction  of  all  diseased  portions  of  plants.  Soak  bulbs 
in  solution  of  potassium  sulphide  and  use  every  means  to  have  health}  plants.  (J  .  1 .  .) 

[Anon.]  The  carnation  rust.  <^Gard.  and  Forest,  vol.  v,  New  Yoik,  Jan.  13, 


1892,  pp.  18, 19,  figs.  2,  1|  col. 

Notes  the  extent  of  the  disease  in  this  country  caused  by  Urornyces 
Thinks  cuttings  dipped  in  Bordeaux  mixture  will  be  tree  from  disease.  (.1 . 


carydphyllinus. 
F.  J.) 
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1135.  Arthur,  ,J.  C.  Fungus  on  carnations.  <Am.  Florist,  vol.  vn.  Chicago  and 

New  York,  Jan.  7,  1892,  p.  462,  4  col. 

States  disease  to  be  a  rust  known  long  ago  in  Europe  and  only  recently  brought  to  this 
country.  The  fungus  may  be  recognized  by  brown  spots  on  the  leaves  and  stems  X  to  >  of 
an  inch  long,  filled  with  a  dark,  loose  powder,  which  readily  comes  off  on  the  fingers.  Sug¬ 
gests  use  ot  only  healthy  cuttings,  clean  cultivation,  and  fumigation  of  greenhouse  with 
sulphur  before  planting  in  benches.  (J.  F.  J.) 

1136.  Halsted,  B.  D.  A  chrysanthemum  blight.  <Gard.  and  Forest,  vol.  iv,  New 

York,  Nov.  25,  1891,  p.  560,  l  col. 

Notes  peculiar  blotching  of  leaves  due  to  species  of  Septoria.  Gives  brief  sketch  of 
growth.  Spraying  with  copper  compounds  recommended.  (J.  F.  J.) 

1137.  Halstkd,  B.  D.  Alternanthera  leaf-blight.  <Gard.  and  Forest,  vol.  v,  New 

York,  Feb.  3,  1892,  pp.  56-57,  |  col. 

Describes  appearance  of  plants  affected  by  a  fungus  closely  related  to  Phyllosticta  ama- 
ranthi.  Thinks  either  Bordeaux  mixture  or  ammoniacal  copper  carbonate  solution  would 
be  an  effectual  preventive.  (J.  F.  J.) 

1138.  Halsted,  B.  D.  Petunia  blight.  <  Gard.  and  Forest,  vol.  v,  New  York,  Mar. 

23,  1892,  p.  141,  i  col. 

Disease  due  to  Ascochyta  petunias.  Describes  appearance.  Septoria ,  perhaps  new,  and  for 
which  S.  petunia!  is  provisionally  proposed,  was  also  found  on  leaves.  Diseases  can  be  held 
in  check  by  use  of  fungicides.  (J.  F.  J.) 

1139.  Kellerman,  W.  A.  Some  fungous  pests  of  greenhouse  plants.  <  Jour.  Columbus 

Hort.  Soc.,  vol.  vn,  Columbus,  Ohio,  Mar.,  1892,  pp.  20-23. 

Gives  descriptions  of  rust  ot  carnations,  caused  by  TJromyces  caryophyllinus,  and  damping 
off',  caused  by  species  of  Pythium.  The  best  preventives  seem  to  be  good  ventilation,  not 
too  high  temperature,  and  good  cultivation.  In  the  discussion  Mr.  Warner  stated  that  sul¬ 
phur  could  be  used  to  advantage  in  arresting  the  damping-off  fungus.  (J .  F.  J.) 

1140.  Thaxtkr,  R.  Fungus  in  violet  roots.  <Ann.  Rept.  Conn.  Agr.  Exp.  Sta.  for 

1891,  New  Haven,  1892,  pp.  166-167. 

Notes  the  diseased  condition  of  violets,  which  may  or  may  not  be  connected  with  Phyllo¬ 
sticta  violce  attacking  the  leaves.  Finds  a  fungus  on  the  roofs  identified  as  Thielavia  basicola , 
which  is  the  same  as  Helminthosporium  fragile  and  Torula  basicola.  Considers  it  doubttul 
if  the  fungus  is  wholly  responsible  for  the  diseased  condition  of  the  violet  roots  (see  Exd 
Sta.  Rec.,  vol.  in,  June,  1892,  p.  773).  (J.  F.  J.) 

(See  also  Nos.  1039,  1044,  1063,  1107,  1175,  1220,  1222.) 


D.— REMEDIES,  PREVENTIVES,  APPLIANCES,  ETC. 

1141.  Alwood,  W.  B.  Treatment  of  diseases  of  the  grape.  <Va.  Agr.  Exp.  Sta.  Bull. 

No.  15,  Blacksburg,  Apr.,  1892,  pp.  31-43. 

Notes  the  amount  of  damage  caused  by  fungi  on  grapes,  and  treats  the  following  topics: 
Preparations  used  as  fungicides,  formulae  for  fungicides,  methods  of  preparation,  cost,  man¬ 
ner  ot  treatment  of  vineyards,  results  of  tests  made  with  fungicides,  and  “Is  sprayed  fruit 
unwholesome  ?  ”  Recommends  use  of  fungicides,  especially  weak  Bordeaux  mixture,'  and  con¬ 
cludes  that  there  is  no  danger  from  the  use  of  sprayed  grapes.  (J.  F.  J.) 

1142.  Anderson  [H.  C.  L.J  [Fruit-tree  diseases.]  <Dept.  Agr.  N.  S.  Wales, 

Bull.  No.  4,  Sydney,  Feb.,  1891,  pp.  25-26. 

Refers  to  peach  rust  and  success  in  treating  trees  with  sulphate  of  iron,  Wood  ashes 
used  as  fertilizer.  Large  doses  of  kainit  enabled  the  trees  to  throw  off  the  disease  better  than 
those  dressed  with  wood  ashes  or  lime.  Recommends  spraying  trees  in  winter  with  1  pound 
of  sulphate  of  iron  in  8  gallons  of  water  and  applying  potash  in  addition.  (J.  F.  J.) 

1143.  [Anon.]  A  new  fungicide.  <Am.  Florist,  vol.  vii,  Chicago  and  New  York, 

Mar.  3.  1892,  p.  640,  ^  col. 

Mentions  a  dry  powder  made  by  C.  H.  Joosten,  New  York,  that  when  applied  is  like  a 
cloud  of  smoke  and  so  reaches  every  part  of  the  plant.  (J.  F.  J.) 

1144.  [Anon.]  Copper  salts  for  the  prevention  and  palliation  of  the  potato  disease. 

<Gard.  Chron.,  3d  ser.,  vol.  xi,  London,  Mar.  26,  1892,  p.  403,  £  col. 

Notices  the  work  of  Messrs.  Robt.  Veitch  Son  for  the  prevention  of  the  disease  giving 
negative  results  with  the  copper,  but  successful  results  m  earthing  up.  Notes  also  that  a 
consular  report  records  the  successful  use  of  copper  sulphate  and  lime  for  potato  disease  in 
Jb  I'ciuco.  (J  ,  i] .  J  .) 
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1145.  [Anon.]  Copper  solution  [for  tomatoes].  <Gard.  Chrou.,  3cl  ser.,  vol.  xi, 

London,  Apr.  16,  1892,  pp.  505-506,  £  col. 

Gives  directions  for  making  spraying  solution  with  4£  pounds  of  sulphate  of  copper  dis¬ 
solved  in  3^  gallons  of  water  and  3^  pounds  of  carbonate  of  soda  and  |  pound  of  molasses ;  stir, 
allow  to  stand  twelve  hours,  .and  then  dilute  with  22  gallons  of  water.  Spray  two  or  three 
times  during  season,  stopping  when  fruit  begins  to  color.  This  is  the  remedy  for  mildew. 
(J.  F.  J.) 

1146.  [Anon.]  History  of  the  Bordeaux  mixture.  <\  Rural  New  Yorker,  vol.  l,  New 

York,  Oct.  17,  1891,  p.  741,  1  col. 

Gives  an  account  of  the  first  use  of  Bordeaux  mixture  as  a  fungicide,  and  mentions  many 
experiments  since  made  with  it.  Notes  that  it  is  often  improperly  applied,  and  that  it 
should  not  be  used  as  a  spray  after  the  grapes  begin  to  color.  (J.  F.  J.) 

114  7.  [Anon  .]  Mildew  on  strawberries.  <Gard.  Chrou.,  3d  ser.,  vol.  xi,  London, 

Jan.,  1892,  p.  58,  ^  col. 

Considers  mildew  due  to  method  of  cultivation.  Recommends  having  beds  slope  toward 
south  and  plenty  of  air  circulating.  In  house  culture  keep  air  stirring*and  strew  sulphur 
about.  Out  of  doors  dressings  of  Bordeaux  mixture  would  be  beneficial.  (J.  F.  J.) 

1148.  [Anon.]  [Plum  rot.]  <Am.  Agr.,  vol.  l,  New  York,  Feb.,  1891,  p.  96,  i  col. 

Recommends  ammoniacal  copper  carbonate  solution  as  a  remedy,  spraying  first  when 
plums  are  size  of  peas,  and  thereafter  every  six  or  seven  days  until  the  fruit  is  two-thirds 
grown.  (J.F.  J.) 

1149.  [Anon.]  Potato  culture.  <Ann.  Kept.  Sec.  for  Agr.,  Nova  Scotia,  for  1890, 

Halifax,  1891,  pp.  60-65. 

On  p.  62  notes  that  nitrogenous  fertilizers  increase  percentage  of  diseased  tubers;  with 
mineral  fertilizers  the  percentage  was  much  less.  VJ.  F.  J.) 

1150.  [Anon.]  Potato  disease.  <[Nat.  Provisioner,  vol.  iv,  New  York,  Mar.  19,  1892. 

Mentions  experiments  made  in  France  to  prevent  potato  disease  with  sulphate  of  copper, 
lime,  and  water  called  “bouillie  Bordelaise.”  States  that  the  addition  of  molasses  enables 
the  mixture  to  stick  to  the  leaves  and  is  not  washed  off  by  rain.  (J.  F.  J.) 

115  8.  [Anon.]  Potato  disease  and  the  copper  treatment.  <[Gard.  Chrou.,  3d  ser.,  vol. 

xi,  Feb.  6,  1892,  London,  p.  178,  £  col. 

From  the  Morning  Post  it  is  learned  that  the  Highland  and  Agricultural  Society  has  been 
conducting  experiments  on  potatoes.  The  spray  of  Bordeaux  mixture  has  entirely  failed  to 
restrain  the  fungus  of  the  potato  blight.  (M.  B.  W.) 

1152.  [Anon.]  Renseignements  sur  la  maladie  des  pommes  de  terre  et  sur  les  traitements 

effectues  en  1891.  <\Chron.  Agr.  du  Canton  de  Yaud,  vol.  v,  Lausanne, 

Mar.  10,  1892,  pp.  94-99. 

A  notice  of  the  results  of  experiments  made  by  various  persons  at  different  places  to  pre¬ 
vent  potato  rot.  The  principal  substance  used  was  Bordeaux  mixture  and  the  treatment 
was  generally  successful.  (J.  F.  J.) 

1153.  [Anon.]  Revue  Horticole.  <^Nouv.  Ann.  Soc.  d’Hort?  Gironde,  June,  1891, 

Bordeaux,  pp.  108-109. 

A  note  on  the  successful  treatment  of  chlorosis  with  sulphate  of  iron.  States  that  chlo¬ 
rosis  had  been  thought  to  be  due  to  lack  of  light,  improper  nutrition,  etc.,  but  the  chlorosis 
spoken  of  was  due  to  lack  of  iron.  The  remedy  consisted  in  scattering  around  each  dis¬ 
eased  tree  in  February  250  grams  of  dry  sulphate  of  iron.  (M.  B.  W.) 

1154.  [Anon.]  Rust  in  wheat.  <Gard.  Chron.,  3d  ser.,  vol.  x,  London,  Oct.  31, 

1891,  x>-  521,  ^  col. 

Quotes  from  Mark  Lane  Express  in  relation  to  prize  of  £10,000  offered  in  Australia  for 
successful  preventive  of  wheat  rust.  A  solution  of  copper  sulphate  (1  part  to  400  of  water) 
destroys  the  vitality  of  the  spores,  and  spraying  with  1  ounce  of  sulphate  of  iron  in  a  gallon 
of  water  retarded  appearance  of  rust,  destroyed  the  rust  when  it  appeared,  and  prevented 
its  appearance  for  fourteen  days  afterward.  (J.  F.  J  .) 

1155.  [Anon.]  Rust  in  wheat.  <Agr.  Gaz.  N.  S.  Wales,  vol.  hi,  Sidney,  March, 

1892,  pp.  221-226. 

Gives  the  substance  of  the  recommendations  of  the  wheat  conference  in  relation  to  treat¬ 
ment  for  rust.  ( J .  F.  J . ) 

1156.  [Anon.]  Spraying  to  prevent  damage  by  frost.  <(Am.  Gard.,  vol.  xiii,  New  York, 

Apr.,  1892,  p.  226,  i  col. 

States  that  when  there  is  danger  of  a  frost,  if  the  plants  be  sprayed  in  the  early  morning 
with  clear,  cold  water  serious  damage  will  be  prevented.  (J.  F.  J.) 
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1157.  [Anon.]  The  black  knot  of  the  plum  and  cherry.  <Am,  Gard.,  vol.  xm,  New 

York,  Aug.,  1892,  pp.  478-480,  pi.  2. 

Mention  of  the  usual  methods  of  eradicating  black  knot,  that  is,  cutting  out  and  burning, 
and  an  outline  of  the  New  York  State  law  passed  against  allowing  the  disease  to  remain 
in  orchards.  (J.  F.  J.)  • 

1158.  [Anon.]  The  strawberry  leaf  disease.  <Gard.  Citron.,  3d.  ser.,  vol.  x,  Lon¬ 

don,  July  11,  1891,  p.  53,  lig.  1,  \  col. 

Refers  to  disease  caused  by  Sphcerella  fragarice  and  gives  as  a  remedy  carbonate  of  copper 
3  ounces,  dissolved  in  1  quart  of  water,  diluted  with  20  gallons  of  water;  diseased  leaves 
should  also  be  burned.  (J.  F.  J.) 

1 1 59.  [Anon.]  The  treatment  of  disease  in  plants  by  means  of  copper  compound.  <Gard. 

Citron.,  3d  ser.,  vol.  X,  London,  Aug.  15,  1891,  p.  196,  £  col. 

Refers  to  successful  treatment  of  potato  diseases  by  lime  and  copper  sulphate ;  the  same 
also  used  for  disease  of  sugar  beets  caused  by  Peronospora  achachtii.  {J.  F.  J.) 

1160.  [Anon.]  Vermorel’s  appliances  for  the  treatment  of  scale  on  orange  trees,  the 

pear-leaf  slug,  and  other  pests.  <L4.gr .  Jour.  Cape  Colony,  vol  iv,  Cape  Town, 
Oct.  8,  1891,  pp.  80-82. 

Describes  the  various  appliances  used  for  both  insecticides  and  fungicides.  (J.  F.  J.) 

1161.  [Anon.]  Visit  to  Angaston  district.  <^Gard.  and  Field,  vol.  xvn,  Adelaide, 

Feb.,  1892,  pp.  184-186. 

Notes  successful  use  of  eau  celeste  in  combating  the  shot-hole  fungus  of  apricot  trees. 
Pear  and  apple  scab  also  treated  successfully.  Gives  a  statement  of  discussion  on  use  of 
fungicides  to  prevent  fungous  diseases,  such  as  scab,  curl-leaf,  beet  disease,  etc.  (J.  F.  J.) 

1162.  Armstrong,  L.  Carnation  disease.  <(Am.  Gard.,  vol.  xiii,  New  York,  Dec., 

1892,  p.  762,  -k  col. 

Notes  that  the  disease  can  he  checked  by  using  sulphur  compound,  made  by  subjecting 
sulphur  and  quicklime  to  intense  heat;  use  1  gill  of  this  to  2  gallons  of  water,  and  syringe 
the  plants  twice  a  day.  Compound  seems  to  act  by  promoting  healthy  root  action.  (J.  F.  j.) 

1163.  Arthur,  J.  C.  Report  of  the  botanical  department  [of  the  Indiana  Agricultural  Experi¬ 

ment  Station],  Fourth  Ann.  Rept.  Ind.  Agr.  Exp.  Sta.  for  1891,  Feb.,  1892, 
pp.  23-28. 

Gives  a  brief  notice  of  the  work  of  the  station  to  prevent  diseases  of  corn,  oats,  wheat, 
potatoes,  beets,  and  carnations.  (J.F.  J.) 

1164.  Babo,  C.  von.  Sulphuring  vines  for  Oidium.  <[Agr.  Jour.  Cape  Colony,  vol. 

iv,  Cape  Town,  Oct.  22, 1891,  p.  100,  4  col. 

Gives  directions  for  use  of  sulphur  for  Oidium,  and  states  that  rain  causes  it  to  lose  its 
effectiveness.  (J.  F.  J.) 

1165.  Barmy,  Dr.  Pre'servation  contre  les  gelees  de  printemps.  <^Prog.  Agr.  et  Vit., 

9th  year,  No.  27,  Montpellier,  July  3, 1892,  pp.  5-6. 

It  has  been  long  known  that  the  production  of  artificial  clouds  by  burning  tar  may  pre¬ 
vent  the  killing  of  buds  by  frost  in  the  spring.  The  author  recommends  using  this  treat¬ 
ment  not  only  in  spring,  hilt  during  all  the  winter,  when  frost  is  expected  to  occur,  so  as  to 
preserve  the  entire  growth  of  the  vineyard.  (T.  H.) 

1166.  Bedford,  S.  A.  Smut.  <^Exp.  Farms  Rept.  for  1891,  Ottawa,  1892,  p.  252. 

Notes  occurrence  of  smut  on  wheat  in  Province  of  Manitoba,  and  gives  details  of  experi¬ 
ments  made  in  1889  for  prevention.  Bluestone  gave  better  results  than  salt  or  scalding. 
(J.  F.  J. ) 

1167.  Blersch,  F.  Bluestone  for  steeping  grain.  <[ Agr.  Jour.  Cape  Colony,  vol.  iv, 

Cape  Town,  Sept.  10, 1891,  pp.  61,  62, 1  col. 

Gives  formula  for  steeping  wheat,  and  states  that  a£  per  cent  solution  of  vitriol  is  strong 
enough  to  destroy  smut.  Does  not  recommend  the  -Tensen  hot- water  treatment,  because  of 
the  difficulty  of  maintaining  the  water  at  the  specified  temperature  of  132°  to  135°  F.  (J.  F.  J.) 

1168.  Blersch,  F.  Steeping  grain  in  vitriol.  <Agr.  Jour.  Cape  Colony,  vol.  iv, 

Cape  Town,  Aug.  27, 1891,  p.  46,  ^  col. 

Refers  to  experience  of  Gilfillan  (see  No.  1187),  and  states  his  belief  that  the  bad  results 
from  the  use  of  vitriol  were  due  to  other  circumstances,  such  as  seed  wheat  passing  through 
a  threshing  machine,  soaking  wheat  too  long  and  then  sowing  in  dry  weather,  or  lack  of 
lime  in  the  soil.  (J.  F.  J.) 

1169.  “Boston  Suburb. ”  Sand  and  damping  off.  <[Am.  Gard.,  vol.  xiii,  New  York, 

Apr.,  1892,  p.  226,  J  col. 

Says  the  use  of  a  layer  of  sand  might  prevent  damping  off  of  cuttings.  ( J.  F.  J.) 
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1170.  Brunk,  T.  L.  [Spraying  experiments  and  apparatus.]  <[ Fourth  Ann.  Kept.  Md. 

Agr.  Exp.  Sta.  for  1891  [College  Park],  1892,  pp.  381-399,  ligs.  7. 

Describes  experiments  with  apples  to  prevent  depredations  by  insects  and  fungi.  Gives 
account  of  various  fungicides,  such  as  ammoniacal  copper  carbonate  solution,  carbonate  of 
copper  and  carbonate  of  ammonia,  kerosene  emulsion  and  copper  carbonate  (each  used  in 
combination  with  Paris  green;,  and  improved  ammoniacal  copper  carbonate.  Believes  kero¬ 
sene  emulsion,  copper  carbonate,  and  Paris  green  mixture  to  be  effective  in  combating  both 
insects  and  tungi  attacking  apple  and  pear.  Gives  successful  results  of  spraying  water¬ 
melon,  cucumber,  muskmelon,  pumpkin,  and  squash  vines  with  Bordeaux  mixture  to  con¬ 
trol  Gloeosporium  lindemuthianum.  Tomatoes  attacked  by  Cladosporium  fulvum  were 
sprayed  with  Bordeaux  mixture  and  carbonate  of  copper  mixture,  but  with  little  success. 
Strawberry  leaf-blight  was  successfully  treated  with  ammoniacal  copper  carbonate  solution 
and  Bordeaux  mixture.  Blackberry  rust  also  treated,  but  without  apparent  success.  The 
use  ot  fungicides  combined  with  grubbing  out  infected  plants  will  eradicate  this  disease  in 
time.  Quince  leaf-blight  was  treated  successfully  with  Bordeaux  mixture  two  times  in 
early  spring,  and  copper  carbonate  and  carbonate  of  ammonia  mixture  two  or  three  times 
in  the  latter  part  of  the  season.  Descriptions,  with  illustrations,  are  given  of  various  forms 
of  spraying  apparatus.  (J.  F.  J.) 

1171.  Butz,  Geo.  C.  Information  on  spraying  fruits.  <Ta.  State  College  Agr.  Exp. 

Sta.  Bull.  No.  19,  State  College,  Apr,  1892,  pp.  13,  tigs.  6. 

Describes  results  of  spraying  to  destroy  both  insect  and  fungous  pests,  giving  formula) 
for  Bordeaux  mixture  and  ammoniacal  carbonate  ot  copper,  together  with  description  and 
figures  of  various  forms  of  pumps.  (J.  F.  J.) 

1172.  Chester,  F.  D.  A  few  common  diseases  of  crops  and  their  treatment.  <Tlel.  Agr. 

Exp.  Sta.  Bull.  No.  15,  Newark,  Jan.,  1892,  pp.  16. 

Discusses  the  present  status  of  treatment  of  vine  diseases  by  means  of  Bordeaux  mix¬ 
ture,  copper  carbonate  in  suspension,  copper  soda  hyposulphite,  Johnson’s  mixture  (copper 
sulphate  and  ammonium  carbonate),  and  copper  and  ammonium  carbonate  mixture.  Both 
copper  soda  hyposulphite  and  Johnson’s  mixture  injured  the  foliage,  while  the  copper  and 
ammonium  carbonate  mixture  it  is  believed  promises  good  results.  In  discussion  of  pear 
leaf-blight  considers  that  Bordeaux  mixture  and  Paris  green  will  give  good  results.  In 
treatment  of  peach  rot  records  good  results  from  use  of  copper  and  ammonium  carbonate 
mixture.  Several  diseases  of  potato  are  discussed,  viz,  that  caused  by  Fhytophtliorainfes- 
tans  (which  can  be  controlled  by  Bordeaux  mixture),  a  bacterial  disease,  and  one  caused  by 
Macrosporium  solani.  This  last  is  also  kept  in  check  by  Bordeaux  mixture.  Directions 
are  given  for  the  preparation  of  the  various  fungicides  mentioned  in  the  bulletin.  (J.  F.  J.) 

1173.  C  hester,  F.  D.  Spraying  with  sulphide  of  potassium  for  the  scab  of  the  pear.  <[De] . 

Agr.  Exp.  Sta.  Bull.  No.  7,  Newark,  Mar.,  1890,  pp.  11-14. 

Gives  details  of  experiments  for  treatment  of  Fusicladium  pyrinum.  The  solution  of 
potassium  sulphide  had  a  strength  of  J  ounce  to  a  gallon  of  water,  and  the  sprayed  trees 
produced  about  25  per  cent  more  marketable  fruit  than  the  unsprayed.  (J.  F.  J.) 

1174.  Chuard,  E.  Adherence  aux  feuilles  des  plantes  de  composes  cuivriques  destines 

combattre  leurs  maladies.  <^Ckron.  Agr.  du  Canton  de  Yaud,  vol.  v, 

Lausanne,  Mar.  10,  1892,  pp.  99-101. 

Refers  to  results  obtained  by  Girard  and  notes  difference  in  those  from  his  own  experi¬ 
ments.  In  order  of  adhesiveness  Girard  found  Perret,  mixture  to  stand  iirst,  Masson  mix¬ 
ture  second,  and  ordinary  Bordeaux  mixture  last.  Chuard  found  eau  celeste  to  be  first, 
Masson  mixture  second,  and  Bordeaux  mixture  third.  Believes  different  results  arise  from 
different  formulae  used  in  the  two  cases.  Experiments  were  made  with  plants  attacked 
by  Peronospora.  (J.  F.  J.) 

1175.  Cobb,  N.  A.  Dialogue  concerning  the  manner  in  which  a  poisonous  spray  does  its 

work  in  preventing  or  checking  blight.  <^Agr.  Gaz.  N.  S.  Wales,  vol.  ii, 

Sydney,  Dec.,  1891,  pp.  779-786,  figs.  6. 

Describes,  in  the  form  of  a  dialogue,  blight  of  the  rose,  with  its  mode  of  growth,  and 
method  of  treating  it  by  spraying  with  fungicides.  Deals  especially  with  the  latter  sub¬ 
ject,  stating  that  three  sprayings  of  three  seconds  each,  with  intervals  between  long  enough 
to  become  dry,  were  more  effectual  in  spreading  the  fungicide  than  one  spraying  of  nine 
consecutive  seconds.  (J.  F.  J.) 

1170.  C[ooke],  J.  H.  The  Malta  potato  disease.  <AIedit.  Nat.,  vol.  ii,  Malta,  June, 

1892,  pp.  194-195. 

Notes  the  destruction  of  potatoes  caused  by  Pliytophthora  infestans,  and  states  that  sul¬ 
phate  of  iron,  1  ounce  to  4  gallons  of  water,  proved  an  effective  remedy,  (J.  F.  J.) 

1177.  Craig,  .John.  Annual  report  of  the  horticulturist. — Fungicides.  <^Exp.  Farms 
Ann.  Reitt.  for  1891,  Ottawa,  1892,  pp.  144-148. 

Gives  results  of  experiments  with  fungicides  for  the  prevention  of  apple  scab,  a  modified 
eau-eeleste  solution  giving  the  best  results;  for  grape  mildew  and  gooseberry  mildew, 
potassium  sulphide,  1  ounce  in  3  gallons  of  water,  gave  the  best  results.  Directions  for 
making  copper  carbonate  solutions  are  given.  (J .  F.  J.) 
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1178.  Craig,  John.  Apple-scab  remedy.  < Orange  Judd  Farmer,  vol.  xi,  Chicago, 

Mar.  19, 1892,  p.  180,  f  col. 

Gives  directions  for  making  carbonate  of  copper  at  home.  (J.  F.  J.) 

1179.  Davis,  G.  C.  Benefits  of  lime  with  the  arsenites.  <Tarm,  Field,  and  Stockman, 

vol.  xv,  Chicago,  Feb.  27,  1892,  p.  200, 1  col. 

States  that  Bordeaux  mixture  in  connection  with  arsenites  is  useful  both  as  an  insec¬ 
ticide  and  a  fungicide.  Recommends  4  pounds  of  lime  and  2  pounds  of  copper  sulphate  1o  a 
barrel  of  water,  adding  \  to^  of  a  pound  of  some  arsenite  to  the  barrel.  London  purple  or 
Paris  green  may  be  used.  (J.  F.  J  .) 

1180.  Despeissis,  J.  A.  Mechanical  application  of  insecticides.  <[Agr.  Gaz.'  N.  S. 

Wales,  vol.  n,  Sydney,  Oct.,  1891,  pp.  600-608,  pi.  2,  tigs.  15. 

Describes  various  forms  of  apparatus  for  the  distribution  of  fungicides  and  insecticides. 
Chief  among  them  is  the  “  Strawsonizer  ’ '  and  the  Vermorel  spraying  pump  and  nozzle. 
(J.F.  J.) 

1181.  E. - ,  C.  Steeping  grain  in  sulphur  and  lime.  <[Agr.  Jour.  Cape  Colony, 

vol.  iv,  Cape  Town,  Oct.  8, 1891,  p.  84,  £  col. 

States  that  seed  soaked  in  a  mixture  of  sulphur  and  lime,  20  pounds  of  each  in  100  gallons  of 
water,  produced  a  crop  entirely  free  from  smut.  This  was  especially  so  with  oats.  "(J.  F.  J.) 

1182.  Falconer,  [Wm.].  Gooseberry  mildew.  Meehan’s  Monthly,  vol.  ii,  German¬ 

town,  Pa.,  1892,  p.  61,  ^  col. 

Mulching  ground  may  act  as  a  partial  preventive.  Budding  with  Missouri  currant 
increases  the  disease.  Locality  and  cultivation  have  much  to  do  with  its  presence  or 
absence.  (J.F.  J.) 

1183.  Fischer,  A.  Remedy  for  the  potato  disease.  <Agr.  Jour.  Cape  Colony,  vol. 

iv,  Cape  Town,  Oct.  22, 1891,  p.  99,  t  col. 

Notes  good  results  obtained  by  Aime  Girard  in  use  of  Bordeaux  mixture  (100  parts  of 
water,  2  parts  bluestone,  and  2  parts  of  lime).  (J.  F.  J.) 

1184.  G. - ,  Fungus  on  carnations.  < Am.  Florist,  vol.  vii,  Chicago  and  New  York, 

Jan.  7,  1892,  p.  462,  col. 

Advises  coating  pipes  [in  greenhouses]  with  sulphur  for  prevention  of  disease.  (J.  F.  J.) 

1185.  G. - ,  W.  W.  The  potato  disease  question.  <Gard.  Chron.,  3d  ser.,  vol.  x. 

London,  Dec.  5,  1891,  pp.  671,  672,  2  cols. 

Thinks  it  fairly  established  that  the  Bordeaux  mixture  is  a  remedy  for  Phytophthora. 
Advises  the  selection  of  seed  which  will  produce  good  crops,  yet  with  tops  suitable  for 
treatment.  (M.  B.  W.) 

1186.  Gakdner,  Edw.  Steeping  grain  in  sulphur  and  lime.  <Agr.  Jour.  Cape 

Colony,  vol.  iv,  Cape  Town,  Oct.  22,  1891,  p.  95,  £  col. 

Recommends  for  smut,  soaking  in  solution  of  U-  pounds  of  sulphur,  3  pounds  lime,  and  4 
gallons  of  water,  letting  it  stand  for  eighteen  hours,  stirring  it  thoroughly  after  the  first 
eight  hours.  (J.  F.  J.) 

ltST.  Gilfillan,  E.  T.  Steeping  grain  in  vitriol.  <Agr.  Jour.  Cape  Colony,  vol. 
iv,  Cape  Town,  July  30,  1891,  p.  18,  J  col. 

States  that  steeping  grain  in  vitriol  for  smut  prevents  germination,  while  the  use  of  lime 
was  very  satisfactory.  (J.  F.  J.) 

1188.  Gillette,  C.  P.  Experiments  with  arsenites.  (Combining  arsenites  with  fungi¬ 

cides.)  <Towa  Agr.  Exp.  Sta.  Bull.  No.  10  [Ames],  Aug.,  1890,  pp.  416-418. 

Gives  details  of  effects  of  combination  of  arsenites  and  fungicides  on  foliage.  States  that 
London  purple  in  combination  with  Bordeaux  mixture  did  not  in  the  least  injure  peach  or 
plum  foliage  in  proportion  of  1  pound  to  50  gallons  of  Bordeaux  mixtui’e.  One  pound  to  10 
gallons  injured  plum  to  an  extent  of  10  per  cent,  but  apple  not  at  all.  London  purple  when 
combined  with  simple  sulphate  of  copper  solution  was  very  injurious,  even  when  used  at  the 
rate  of  1  pound  to  200 gallons  of  solution.  Applied  with  water  in  this  proportion,  no  injury 
would  result.  The  arsenites  when  combined  with  ammoniacal  copper  carbonate  are  generally 
.  less  injurious  than  when  used  with  water  alone.  (J.  F.  .1.) 

1189.  Goff,  E.  S.  Experiment  in  the  treatment  of  apple  scab.  ^Eighth  Ann.  Kept. 

Wis.  Agr.  Exp.  Sta.,  Madison,  1892,  pp.  160-161. 

Brief  statement  of  results.  Fungicides  used  were  copper  carbonate  dissolved  in  ammonia 
and  suspended  in  water,  sulphur  powder,  and  mixture  No.  5.  The  last  was  most  efficacious, 
but  it  injured  the  foliage.  The  results  show  that  spraying  before  the  fiowers  open  is  very 
important.  (J.F.  J.) 
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1190.  Goff,  E.  S.  Treatment  of  the  potato  blight.  ^Eighth  Ann.  Rept.  Wis.  Agr. 

Exp.  Sta.,  Madison,  1892,  pp.  138-141,  figs.  2. 

Gives  results  ot  a  series  of  experiments  with  Bordeaux  mixture  of  varying  strengths. 
The  treatment  was  successful,  as  shown  by  an  increased  yield  and  freedom  from  blight, 
( J.  F.  J.) 

1191.  [Goodell,  H.  H.]  Fourth  Annual  Report  of  the  Hatch  Agricultural  Experiment  Sta¬ 

tion  of  the  Massachusetts  Agricultural  College,  Amherst,  Jan.,  1892,  pp.  14,  pi.  1. 

On  pp.  11  and  12,  under  head  of  “  horticultural  division,”  mentions  favorable  results  of 
experiments  with  fungicides  to  prevent  apple  scab,  peach  and  plum  rot,  pear  and  plum 
leaf-blight,  and  potato  blight  and  rot.  No  details  are  given.  (J.  F.J.) 

1192.  Halsted,  B.  D.  Field  experiments  with  soil  and  black  rots  of  sweet  potatoes. 

<N.  J.  Agr.  Exp.  Sta.  Special  Bull.  M,  New  Brunswick,  Nov.  23,  1891,  pp. 
1-17,  pi.  1. 

Gives  details  of  experiments,  with  list  of  manures  used  (see  Exp.  Sta.  Ree.  vol.  in 
May,  1892,  p.  703).  (,J.  F.J. ) 

1193.  H[alsted],  B.  I).  Spraying  against  pear  blight.  <Gard.  and  Forest,  vol.  in, 

New  York,  Oct.  15,  1890,  p.  505,  J  col. 

Notes  the  value  of  spraying  for  prevention  of  leaf-blight,  and  the  saving  of  a  considerable 
amount  of  money  on  the  crop.  (J.  F.  J.) 

1194.  Hammond, - .  Spraying  fruit.  <Farm,  Field,  and  Stockman,  vol.  xv,  Chi¬ 

cago,  Feb.  6,  1892,  p.  127,  f  col. 

States  that  spraying  apple  trees  (Wythe  variety)  with  London  purple,  followed  by  a  fungi¬ 
cide,  caused,  after  a  second  double  spraying,  the  leaves  to  fall  from  many  trees.  Ben  Davis 
apple  was  not  injured  by  a  similar  treatment.  Vines  sprayed  with  various  solutions  of 
sulphate  of  copper  and  sulphate  of  iron  varied  in  their  loss  of  fruit  by  black  rot  from  10 
to  80  per  cent.  The  best  remedy  was  considered  to  be  2  pounds  of  sulphate  of  copper, 
pounds  of  carbonate  of  soda,  and  1%  pints  of  ammonia  to  40  gallons  of  water.  Believes  the 
latter  might  be  increased  50  per  cent.  (J.  F.  J.) 

1195.  Hine,  J.  S.  Practical  spraying  at  Ohio  Experiment  Station  in  1891.  <Mour.  Co¬ 

lumbus  Hort.  Soc.,  vol.  vi,  Columbus,  Sept.,  1891,  pp.  93-96. 

Gives  a  statement  of  the  work  of  the  station  to  prevent  fungous  diseases  and  destroy 
insect  pests.  Notes  that  a  dilute  Bordeaux  mixture  (4  pounds  of  lime  and  4  pounds  of  copper 
sulphate  to  50  gallons  of  water)  was  as  effective  in  preventing  apple  scab,  leaf-spot,  etc.,  as 
the  old  formula  of  6  pounds  of  copper  sulphate  and  4  pounds  of  lime  to  22  gallons  of  water. 
Claims  the  former  is  better  for  several  reasons.  Considers  Bordeaux  mixture  gave  the 
best  results  of  any  fungicide  used,  the  dilute  form  giving  as  good  effects  as  the  other  for 
many  diseases.  (J.  F.  J.) 

1196.  Humphrey,  J.  E.  Preventive  treatment  [of  fungous  diseases  of  plants].  <[Nintk 

Ann.  Rept.  Mass.  Agr.  Exp.  Sta.  for  1891,  Amherst,  1892,  pp.  235-248,  pi.  1. 

Discusses  the  subject  from  the  points  of  hygienic  treatment  and  the  use  of  fungicides,  lay¬ 
ing  special  stress  upon  good  and  clean  cultivation.  Describes  the  method  of  preparation  of 
various  fungicides,  giving  addresses  of  firms  supplying  chemicals,  with  prices.  Mentions 
also  methods  of  application  of  fungicides,  and  gives  addresses  of  manufacturers  of  spraying 
pumps.  Cautions  the  farmer  against  an  unwise  use  of  the  fungicides,  and  details  some 
experiences  of  those  who  have  used  the  remedies  recommended.  In  the  concluding  pages 
discusses  various  sorts  of  smut,  those  affecting  oats,  barley,  wheat,  corn,  rye.  and  onions, 
giving  directions  for  using  the  hot- water  treatment  [of  Jensen] .  The  plate  illustrates  the 
forms  of  smut  affecting  various  grains  ( J.  F.  J.) 

1197.  James,  Joseph  F.  Spraying  for  the  prevention  of  plant  diseases.  <[Sci.  Am.  Sup. 

vol.  xxxiii,  New  York,  May  2,  1892,  pp.  13635-13636. 

Review's  in  detail  the  advances  made  in  this  country  and  elsewhere  during  the  past  twenty 
years  in  the  treatment  of  plant  diseases  and  the  prevention  of  insect  injuries.  Considerable 
space  is  devoted  to  a  discussion  of  spraying  from  a  hygienic  standpoint.  (B.  T.  G.) 

1198.  James,  Joseph  F.  Wheat  rust  and  smut.  ^Science,  vol.  xx,  New  York,  Aug. 

12,  1892,  pp.  93-94,  £  col. 

Calls  attention  to-  error  made  in  Bulletin  No.  83  of  the  experiment  station  of  Michigan, 
v  here  treatment  for  wheat  smut  is  recommended  for  wheat  rust  (see  also  Cult,  and  Count. 
Gent.,  vol.  lxii,  Aug.  11,  1892,  p.  596).  (J.  F.  .1.) 

1199.  Jensen,  J.  L.  Hot-water  treatment  for  fungous  [sic]  diseases  of  cereals.  <(Am. 

Agr.,  vol.  Li,  New  York,  July,  1892,  pp.  410-411,  1  col. 

Refers  to  idea  that  this  treatment  will  prevent  rust,  but  does  not  believe  it  will  be  at  all 
efficacious.  States  that  difference  in  climate  causes  a  difference  in  length  of  time  the  seed 
should  be  treated  for  smut,  being  longer  in  warm  than  in  cold  climates.  Believes  sprinkling- 
grain  before  immersing  in  hot  water  preferable  to  soaking.  Iu  his  ‘  improved  method”  the 
basket  with  the  hot  grain  is  placed  for  two  minutes  in  a  closed  box.  It  is  then  spread  on  the 
floor  and  stirred  for  some  minutes  with  a  rake.  Believes  it  would  be  best  not  to  sow  grain 
until  four  days  after  treating.  (J.  F.  J.) 
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1200.  King,  Wm.  E.  Gum  in  lemons.  <[Fla.  Disp.  Farm  and  Fruit  Grower,  n.  ser., 

vol.  iv,  Jacksonville,  Aug.  18,  1892,  p.  645,  %  col. 

Gives  directions  for  treatment  of  disease,  scraping  off  gum,  cutting  away  diseased  bark, 
and  washing  witli  McMaster  and  Miller’s  insecticide,  also  spraying  with  same  solution. 
The  sores  were  painted  with  shellac  varnish  and  the  trees  fertilized  with  10  pounds  of 
sulphate  of  potash  each.  (J.  F.  J.) 

1201.  Kinney,  L.  F.  Fungicides  and  insecticides.  <Hv.  I.  Agr.  Exp.  Sta.  Bull.  No.  15, 

Kingston,  Apr.,  1892,  pp.  11-25,  figs.  6. 

Gives  the  formula  for  Bordeaux  mixture  and  ammoniacal  copper  carbonate  solution ;  also 
t  lie  prices  for  copper  compounds.  Describes  apparatus  for  spraying,  the  knapsack  sprayer, 
and  1 1  Perfection  ”  outfit.  Discusses  the  use  of  fungicides  in  treating  black  rot  of  grapes, 
mainly  by  quoting  from  U.  S.  Department  of  Agriculture  Reports,  giving  time  of  treatment 
and  cost.'  For  apple  scab  quotes  from  Ohio  Agr.  Exp.  Sta.  Bull.  No.  9,  vol.  iv,  n.  ser.,  recom¬ 
mending  dilute  Bordeaux  mixture  (4  pounds  of  sulphate  of  copper  and  4  pounds  of  lime  in  50 
gallons  of  water).  Paris  green  may  be  used  with  the  Bordeaux  mixture  as  an  insecti¬ 
cide.  (J.F.J.) 

1202.  Lodeman,  E.  G.  Combinations  of  fungicides  and  insecticides,  and  some  new  fungi¬ 

cides.  <[Cornell  Univ.  Agr.  Exp.  Sta.  Bull.  No.  35,  ltliaca,  N.  Y.,  Dec.,  1891, 
pp.  315-338. 

Gives  details  of  experiments  with  carbonate  of  copper,  sulphate  of  copper,  hydrate  of 
copper,  borate  of  copper,  and  chloride  of  copper,  all  used  in  combination  with  arsenites. 
The  results  of  the  experiments  are  briefly  as  follows:  The  effect  of  ammoniacal  carbonate 
of  copper  as  a  fungicide  is  not  lessened  when  Paris  green  or  London  purple  is  added,  and 
gave  bet  ter  results  with  H  ounces  in  1  pint  of  ammonia  than  double  the  quantity  in  22  gallons 
of  water ;  but  the  combinations  have  a  caustic  effect  on  the  foliage  of  most  plants.  Sulphate 
of  copper  with  Paris  green  and  London  purple  formed  an  unsatisfactory  combination: 
hydrate  of  copper  alone  is  not  as  effective  as  when  applied  with  Bordeaux  mixture, 
although  it  did  little  injury  to  the  foliage ;  borate  of  copper  lias  little  fungicidal  action  and  in 
combination  with  arsenites  is  caustic;  chloride  of  copper  gave  better  results  than  the  Bor¬ 
deaux  mixture,  but  it  must  be  weak  (U  ounces  in  22  gallons  of  water  injured  the  foliage  of 
apple  and  peach  trees).  Mention  is  made  of  experiments  in  other  places.  In  a  note  (p.  338) 
the  formula;  for  Bordeaux  mixture  and  ammoniacal  carbonate  of  copper  are  given.  The 
only  successful  combination  yet  found  is  with  Bordeaux  mixture  and  the  arsenites.  With 
ammoniacal  carbonate  and  the  arsenites  the  foliage  is  usually  seriously  injured  (see  also 
Exp.  Sta.  Rec.,  vol.  nr,  Washington,  Mar.,  1892,  pp.  524-526).  (J.  F.  J.) 

1203.  Marlatt,  F.  A.  A  good  spraying  outfit  for  the  general  fruit-grower.  <Agr. 

Sup.  Kansas  Weekly  Capital,  Topeka,  Mar.  3,  1892. 

Mentions  various  spraying  machines  in  use,  and  gives  a  list  of  articles,  with  prices,  neces¬ 
sary  for  the  work.  Gives  also  addresses  of  firms  manufacturing  pumps.  (J.  F.  J.) 

1201.  Maynard,  S.  T.  Experiments  with  fungicides  and  insecticides.  <^Mass.  Hatch 
Agr.  Exp.  Sta.  Bull.  No.  17,  Amherst,  Apr.,  1892,  pp.  1-32,  pi.  11. 

A  report  of  work  done  at  the  station,  at  North  boro,  and  by  various  individuals  under 
the  direction  of  the  horticulturist.  The  four  fungicides  used  were  Bordeaux  mixture, 
ammoniacal  carbonate  of  copper,  sulphate  of  copper,  and  sulphate  of  iron.  Short  descriptions 
are  given  of  the  following  diseases:  Apple  scab,  pear  leaf-blight,  plum  leaf-blight  or  shot- 
hole  fungus,  brown  fruit  rot,  powdery  mildew  and  black  rot  of  the  grape,  potato  rot,  and 
black  wart  of  plum  and  cherry.  Experiments  were  made  to  prevent  all  of  these,  with  gen¬ 
erally  good  results.  Paris  green  was  used  in  combination  with  the  Bordeaux  mixture.  The 
reports  of  the  volunteer  observers  vary,  but  they  note  generally  favorable  results.  Dr. 
Jabez  Fisher  describes  a  syringe  for  spraying,  called  by  him  the  “Hydrospray.”  He  also 
records  good  results  in  combating  tomato  rot  by  the  use  of  1  pound  of  copper  sulphate  in  1,090 
gallons  of  water.  The  foliage  was  not  injured  and  the  spread  of  the  fungus  was  checked. 
At  Northboro,  peach,  plum,  pear,  and  apple  trees,  grapevines,  and  black  raspberries  were 
treated.  Bordeaux  mixture  injured  the  peach  foliage,  but  ammoniacal  solution  checked  the 
rot.  Anthracnose  of  raspberries  was  successfully  treated  with  Bordeaux  mixture  and  copper 
sulphate,  and  potatoes  were  treated  with  Bordeaux  mixture  and  Paris  green  wit  h  good  results. 
It  was  also  found  that  black  knot  of  the  plum  could  be  destroyed  by  painting  with  “kero¬ 
sene  paste,”  made  by  mixing  ordinary  kerosene  with  French  yellow  or  any  other  dry  pig¬ 
ment.  Crude  petroleum  would  do  equally  well  if  thick  enough  not  to  spread  over  the  limb 
(see  Exp.  Sta.  Rec.,  vol.  in,  July,  1892.  pp.  864-866).  (J.  F.  J.) 

1205.  [Maynard,  S.  T.]  Outline  of  plans  for  using  fungicides  and  insecticides  for  1892. 

<Alass.  Hatch  Agr.  Exp.  Sta.  Bull.  No.  17,  Amherst,  Apr.,  1892,  pp.  41-43. 

Gives  various  treatments  for  apple,  pear,  plum,  peach,  grape,  raspberry,  blackberry, 
strawberry,  and  potato  based  on  the  previous  year’s  experiments.  (J.  F.  J.) 

1206.  [Maynard,  S.  T.]  Spraying  apparatus.  <^Mass.  Hatch  Agr.  Exp.  Sta.  Bull.  No. 

17,  Amherst,  Apr.,  1892,  pp.  44-47,  figs.  4. 

Describes  briefly  horse  apparatus,  knapsack  sprayers,  and  nozzles.  Gives  also  statement 
of  prices  of  chemicals.  (J.  F.  J.) 
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1207. - Pam mel,  L.  H.  Experiments  with  fungicides.  <(Iowa  Agr.  Exp.  Sta.  [AmesJ 

Bull.  No.  16,  Des  Moines,  Feb.,  1892,  pp.  315-329,  figs.  3. 

Gives  details  of  experiments  to  prevent  corn  smut,  and  records  negative  results  when  seed 
was  treated  by  1  lot- water  method.  Soaking  in  ammoniacal  copper  carbonate  solution  gave 
partially  favorable  results,  but  copper  sulphate  the  reverse.  Experiments  to  ascertain  if 
copper  salts  were  injurious  to  vegetation  were  made  with  Bordeaux  mixture,  ammoniacal 
carbonate  of  copper,  eau  chlesie,  modified  eau  celeste,  and  ferrous  sulphate,  each  in  three 
different  strengths.  Injury  to  roots  was  most  marked  in  the  use  of  ammoniacal  carbonate 
of  copper.  Itust  of  wheat  is  described  and  details  are  given  of  several  treatments  for  pre¬ 
vention.  Ammoniacal  carbonate  of  copper  and  Bordeaux  mixture  were  both  used,  but 
neither  prevented  rust  (see  Science,  vol.  xix,  Jan.  8, 1892,  p.  22;  Exp.  Sta.  Rec.,  vol.  hi,  June, 
1892,  pp.  787-788).  (J.E.J.) 

1208.  Pearson,  A.  N.  Rust  in  wheat.  <Dept.  Agr.  Victoria,  Bull.  No.  14,  Mel¬ 

bourne,  Dec.,  1891,  pp.  12-15. 

Mentions  the  results  of  experiments  on  sixty-five  plats  of  wheat  made  at  Port  Fairy  on  rust 
in  wheat.  Ferrous  sulphate  was  the  only  substance  that  had  any  useful  effect."  It  was 
recommended,  however,  to  sow  early  and  use  rust-resisting  varieties  of  grain.  (J.  F.  J.) 

1200.  Pearson,  A.  N.,  etal.,  Committee.  Report  on  Smith  Ellis’s  scheme  for  preventing 
rust  in  wheat.  <Dept.  Agr.  Victoria,  Bull.  No.  14,  Melbourne,  Dec.,  1891,  pp. 
119-125. 

An  adverse  criticism  of  a  plan  advocated  by  Mr.  Smith  Ellis  to  prevent  wheat  rust,  in 
which  it  is  shown  that  the  author  is  not  conversant  with  the  history  of  the  fungus  causing 
the  disease,  and  concluding  with  the  statement  that  he  had  failed  to  satisfy  any  of  the  com¬ 
mittee  that  his  so-called  specific  was  in  reality  such.  (J.  F.  J.) 

1210.  Pichi,  P.  Alcuni  esperimenti  fisiopatologici  sulla  vite  in  relazione  al  parassitismo 

della  peronospora.  Nota  prima.  <Nuovo  Gior.  Bot.  Ital.  (Bull.  d.  Soc.),  vol. 
xxiii,  Firenze,  Apr.  6, 1891,  pp.  361-366. 

Reports  on  preliminary  laboratory  and  field  experiments  planned  with  a  view  of  ascer¬ 
taining  if  copper  sulphate  may  not  be  absorbed  by  the  vine  through  the  roots,  and  transferred 
to  the  leaves,  where  its  presence  will  form  an  obstacle  to  the  entrance  of  the  hyphae  of  the  Per¬ 
onospora.  In  laboratory  experiment  branches  of  healthy  vines  were  kept  in  vases  contain¬ 
ing  various  strengths  of  copper  sulphate  sol  utions,  together  with  proper  controls.  Both  sets 
being  treated  with  sowings  of  the  zoospores  of  Peronospora,  several  of  those  in  pure  water 
were  attacked  by  the  parasite,  while  those  in  copper  solutions  were  immune.  In  field  experi¬ 
ments  both  solutions,  of  various  strength,  and  the  powdered  copper  sulphate  were  used,  both 
being  placed  at  the  base  of  each  vine,  at  the  rate  of  from  2.5  grams  to  1.25  kilograms  per  vine. 
The  results  of  this  treatment,  while  by  no  means  proving  an  immunity  from  the  disease  caused 
by  the  presence  of  the  sulphate,  encourage  the  author  in  his  hopes  that  such  a  method  may 
be  followed  with  success.  Records  the  remarkable  well-nigh  impossible  presence  of  crystals 
of  copper  sulphate  in  the  leaves  or  branches  maintained  in  a  solution  of  the  salt  for  twenty 
days.  (D,  G.  F.) 

1211.  Smith,  F.  C,,  Sage,  W.,  and  Robin,  A.  B.  [Report  of  experiments  on  fungous  dis¬ 

eases  of  fruit  trees  at  Angaston.]  <T South  Australia  Register,  Nureootpa, 
Mar.  30, 1892. 

Gives  a  summary  of  the  results  of  experiments  for  apple  and  pear  scab,  shot-hole  fungus 
of  apricot,  and  peach  leaf-curl.  The  fungicides  used  were  ammoniacal  copper  carbonate  solu¬ 
tion,  eau  c61este,  and  Bordeaux  mixture.  Ammoniacal  copper  carbonate  appeared  to  reduce 
apple  scab.  Bordeaux  mixture  gave  the  best  results  with  shot-hole  fungus  of  the  apricot. 
None  were  useful  in  preventing  pear  scab,  while  all  were  effectual  in  treating  peach  leaf-curl. 
One  sprayed  peach  tree  that  had  for  years  been  affected  with  curl  was  entirely  free  from  it 
and  produced  400  pounds  of  fruit.  The  knapsack  pump  is  recommended  for  spraying. 
(J.  F.  J.) 

1212.  Shore,  Robt.  Root  knot  on  begonias.  <Am.  Florist,  vol.  vii,  Chicago  and  New 

York,  Feb.  25,  1892,  p.  626,  £  col. 

States  that  there  is  no  cure  for  the  disease,  but  that  it  can  be  prevented  by  baking  the  soil 
or  sprinkling  lime  with  it  before  planting.  Recommends  sprinkling  with  iimewater  every 
eight  or  ten  days.  (J.  F.  J.) 

1213.  Shutt,  F.  T.  Report  on  the  effect  of  solutions  of  copper  sulphate  (blue  vitriol),  iron 

sulphate  (green  vitriol),  and  agricultural  bluestone  on  the  vitality  of  seed  wheat. 
<^Ann.  Rept.  Exp.  Farms  for  1890,  Ottawa,  1891,  pp.  146-148. 

Gives  details  of  treatment  with  solutions  of  varying  strengths,  both  sulphate  of  iron  and 
agricultural  bluestone,  this  last  (composed  of  one-third  copper  sulphate  and  two-thirds  iron 
sulphate),  seriously  injuring  the  vitality  when  used  in  a  solution  of  1  pound  to  8  gallons  of 
water  and  immersed  for  thirty-six  hours.  Treated  with  the  same  quantity  of  sulphate  of 
iron,  the  vitality  was  96.5  as  against  55.5  and  40  per  cent  for  bluestone  and  sulphate  of 
copper,  respectively.  Sprinkling  the  seed  with  the  three  solutions  gave  99.0.  79.5,  and  72.5 
per  cent,  respectively.  The  result  of  the  experiment  shows  that  sulphate  of  iron  did  not 
materially  affect  the  vitality  of  seed  wheat,  while  copper  sulphate  and  agricultural  blue- 
stone  did.  Loose  smut  appeared  on  all  the  plats  treated.  The  seed  was  allowed  to  dry 
for  thirteen  days  before  being  sown.  (J.  F.  JJ 
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1214.  Taft,  L.  R.  Report  on  the  experiments  made  in  1889  in  the  treatment  of  apple  scab 

in  Michigan.  <Mich.  Agr.  Exp.  Sta.  Bull.  No.  59,  Agricultural  College,  Apr., 
1890,  pp.  30-42,  tigs.  6. 

Gives  details  of  series  of  experiments  made  with  various  fungicides,  such  as  potassium 
sulphide,  sodium  hyposulphite,  sulphur  solution,  copper  carbonate  and  ammonia,  and  modi¬ 
fied  ean  celeste.  Modified  eau  celeste  gave  the  best  results  (J.  E.  J.) 

1215.  Thaxter,  R.  Further  results  from  the  application  of  fungicides  to  prevent  the 

“spot”  of  quince  (Entomosporium  maculatum).  <[Ann.  Rept.  Conn.  Agr.  Exp. 

Sta.  for  1891,  New  Haven,  1892,  pp.  150-152,  pi.  1. 

States  that  two  rows  of  trees  treated  with  Bordeaux  mixture  yielded  71|  baskets  of 
marketable  fruit,  while  two  rows  treated  with  ammoniacal  carbonate  of  copper  in  1890,  and 
precipitated  carbonate  of  copper  in  1891  yielded  only  7  baskets.  Five  rows  untreated  for 
two  years  yielded  only  one  basket.  The"  balance  above  cost  of  treatment  with  Bordeaux 
mixture  was  $-19.42  (see  Exp.  Sta.  Rec.,  vol.  Hi,  June,  1892,  pp.  770-771).  (J.  E.  J.) 

1216.  Troop,  James.  Treatment  of  powdery  mildew  and  black  rot  [of  grapes].  < Pur¬ 

due  Univ.  Agr.  Exp.  Sta.  Bull.  No.  38,  vol.  hi,  La  Fayette,  Ind.,  Mar.  19, 1892, 
pp.  17-18. 

States  that  powdery  mildew  of  greenhouse  grapes  is  controlled  by  potassium  sulphide,  1 
ounce  to  5  gallons  of  water,  and  black  rot  by  Bordeaux  mixture,  giving  as  a  formula  for 
the  latter  12  pounds  of  sulphate  of  copper  and  8  pounds  of  lime  to  45  gallons  of  water  (see 
Exp.  Sta.  Rec..  vol.  in,  June,  1892,  p.  781 ;  also  Prairie  Farmer,  vol.  lxiv,  June  11, 1892.  p.  374). 
(J.F.J.) 

1217.  Veale,  Henry.  Vitriol  dressing  for  grain.  < Agr.  Jour.  Cape  Colony,  vol.  iv, 

Cape  Town,  Aug.  27,  1891,  p.  46,  ^  col. 

States  that  wheat  treated  for  smut  should  not.  be  steeped  in  vitriol,  but  in  water  for  six 
hours,  and  then  wet  down  with  a  solution  of  2  ounces  of  vitriol  to  1  gallon  of  water,  after¬ 
wards  drying  the  grain  with  slaked  lime.  Quotes  from  New  Zealand  School  of  Agriculture 
in  regard  to  fungicides  for  smut.  (J.  E.  J.) 

1218.  W.  - ,  N.  J.  de.  Steeping  grain  in  vitriol.  <^Agr.  Jour.  Cape  Colony, 

Cape  Town,  vol.  iv,  Oct.  22,  1891,  p.  95,  J  col. 

Concludes  that  failure  of  seed  to  grow  after  immersion  in  blue  stone  solution  was  due  to 
swollen  condition  of  seed.  Entreated  seed  germinates  in  less  time  than  treated.  (J.  E.  J  ) 

1219.  Willis,  J.  J.  Bordeaux  mixture  as  a  preventive  of  the  potato  blight.  <[Gard. 

Chron.,  3d  ser.,  vol.  xi,  Jan.  23,  1892,  London,  p.  106,  1  col. 

Mentions  the  widespread  use  in  the  United  States  of  Bordeaux  mixture  on  grapes  and 
says  that  its  use  against  potato  rot  was  suggested  by  the  similarity  of  the  fungus  to  that 
causing  the  brown  rot.  of  grapes.  Gives  an  account  of  experiments  in  1890  conducted  by  *  he 
Rhode  Island  State  Agricultural  Experiment  Station  on  the  use  of  Bordeaux  mixture  on 
potatoes.  The  results  were  that  three  spi'ayings  increased  the  yield  10  per  cent,  and  five 
sprayings  34  per  cent,  the  increased  yield  being  due  to  the  larger  size  of  the  tubers.  ( M.  B.  \V.) 

1220.  Woolen,  L.  R.  The  violet  disease.  <(Am.  Florist,  Arol.  vii,  Chicago  and  New 

York,  Feb.  11,  1892,  p.  574,  T‘o  col. 

Gives  as  a  remedy  the  use  of  air-slaked  lime  or  even  pouring  strong  limewater  on  the 
plants.  (J.  F.  J.) 

1  221.  Z - ,  X.  Y.  The  modern  remedies  for  the  potato  disease.  <[Gard.  Chron.,  3d  ser., 

vol.  x,  London,  Dec.  19,  1891,  p.  742,  4  col. 

Thinks  there  is  as  yet  no  remedy  for  the  disease..  (M.  B.  W.) 

1222.  Zirngiehel,  Denys.  The  violet  disease.  <\Am.  Florist,  vol.  vn,  Chicago  and 
New  York,  Feb.  4,  1892,  p.  552,  l  col. 

States  that  Italians  combat  the  disease  by  use  of  Bordeaux  mixture.  (J.  F.  J.) 

(See  also  Nos.  1010,  1021,  1035,  1037,1045,  1047,1056,1058,1059,  1065,1068, 
1070, 1071, 1072, 1078, 1079, 1080, 1081, 1083, 1084, 1085, 1086, 1088, 1089, 1090, 
1093, 1095, 1096, 1100, 1105, 1106, 1107, 1108, 1109, 1111, 1113  1114, 1116, 1117, 
1121,  1129, 1130, 1131, 1133, 1134, 1135, 1136,  1137, 1138, 1139.) 


E. — PHYSIOLOGY,  BIOLOGY,  AND  GEOGRAPHICAL  DISTRIBUTION. 

1223.  [Anon.]  Hetorcacismal  fungi.  <[Gard.  Chron.,  3d  ser.,  vol.  ix,  London,  May 
30,  1891,  p.  683,  i  col. 

Notes  the  statement  by  Plowright  that  he  had  produced  Cocorna  laricis  on  the  larch  by 
infecting  the  tree  with  the  teleutospores  of  Melampsora  betulince  from  birch,  and  that  Dr. 
Eranzsehel  had  found  in  Russia  Puce  in  ia  digraphidu  Soppitt  growing  on  Phalaris  arundi- 
nacea  in  vicinity  of  JEcidium  convallarice,  and  P.agrostidis  on  Agrostis  vulgaris  in  vicinity 
of  JEcidium  aquiligce.  (J.  E.  J.) 


423 


1224.  [Anon.]  [Occurrence  of  Sphaerotheca  lane3tris  in  Mississippi.]  <^Bot.  Gaz.,  vol. 

xvi,  Crawfordsville,  Ind.,  Oct.  16,  1891,  p.  297. 

Notes  that  this  species,  previously  supposed  to  be  confined  to  Quercus  agrifolia ,  has  been 
found  by  S.  M.  Tracy  ou  various  species  of  oak  in  Mississippi  and  by  Atkinson  in  Alabama. 
(J.  F.  J.) 

1225.  [Anon.]  [Oospores  in  Phytophthora  infestans.]  <Gard.  and  Forest,  vol.  hi,  New 

York,  Sept.  10,  1890,  p.  448,  £  col. 

Calls  attention  to  paper  by  Smorawski  in  which  it  is  stated  that  mycelium  of  the  potato- 
rot  fungus  produced  conidia  and  also  ocigonia-like  bodies,  regarded  by  him  as  antlieridia. 
The  reviewer  does  not  consider  that  Smorawski’s  idea  is  fully  proven  by  his  investigations. 
( J.  F.  J.) 

1226.  [Beach,  S.  A.]  Influence  of  copper  compounds  in  soils  upon  vegetation.  <N.  Y. 

State  Agr.  Exp.  Sta.  Bull.  No.  41,  n.  ser.,  Geneva,  Apr.,  1892,  pp.  35-43,  figs. 
3,  charts  7. 

Gives  details  of  experiments  with  peas,  tomatoes,  and  wheat  planted  in  soils  containing  2 
and  5  per  cent  of  copper  sulphate,  mentioning  the  differences  in  germination,  foliage,  period 
of  maturity,  number  and  weight  of  seed,  root  system,  etc.  The  results  point  to  the  fact  that 
the  presence  of  copper  in  the  soil  in  large  quantities  is  injurious  to  plant  growth.  (J.  F.  J.) 

1227.  Cobb,  N.  A.  Contributions  to  an  economic  knowledge  of  Australian  rusts  (TJredineae). 

<Agr.  Gaz.  N.  S.  Wales,  vol.  iii,  Sydney,  Mar.,  1892,  pp.  181-212,  figs.  13. 

A  continuation  of  an  article  published  in  some  previous  numbers  on  the  subject,  detailing 
what  has  been  found  out  concerning  wheat  rust,  discussing  the  wheat,  soil,  rust,  and 
weather;  also  detailing  the  results  of  an  examination  of  rust-resisting  varieties  of  wheat 
in  the  structure  of  the  cuticle,  the  tensile  strength  of  the  leaves,  and  the  presence  of  stomata. 
Appendices  contain  measurements  of  the  thickness  of  wheat  leaves,  width  of  the  same,  the 
tensile  strength,  and  notes  on  the  number  of  stomata  observed.  (J.  F.  J.) 

1228.  Conn,  H.  W.  Some  uses  of  bacteria.  ^Science,  vol.  xix,  New  York,  May  6, 

1892,  pp.  258-263. 

A  popular  description  of  the  good  results  arising  from  the  presence  of  bacteria,  especially 
as  related  to  farming  industries.  Points  out  the  agency  of  the  organisms  in  the  production 
of  butter,  cheese,  beer,  vinegar,  etc.  (J.  F.  J.) 

122;).  Cooke,  M.  C.  Ceylon  in  Australia.  <Grev.,  vol.  xx,  No.  93,  Sept.,  1891,  Lon¬ 
don,  pp.  29-30. 

After  stating  that  certain  species  of  fungi  have  a  world  wide  distribution,  the  author 
says  that  other  species  occur  only  in  countries  far  apart.  As  an  example  of  this  he  points 
out  that  many  of  the  species  of  fungi  characteristic  of  Ceylon  occur  also  in  Australia.  A 
number  of  species  are  cited,  these  being  mostly  large  forms,  such  as  Polyporei,  Agaricini, 
etc.  (M.  B.  W.) 

1230.  Detmers,  Freda.  A  fungous  enemy  of  plant  lice.  <%Jour.  Columbus  Hort.  Soc., 

vol.  vn,  Columbus,  Ohio,  Mar.,  1892,  pp.  14-16. 

Describes  JEmpusa  apliidis  as  affecting  various  species  of  Aphis  occurring  on  lettuce,  rad¬ 
ishes,  chrysanthemums,  etc.  Believes  the  disease  would  be  economically  valuable  if  it 
could  be  introduced  among  plant  lice  affecting  grain  fields.  (J.  F.  J.) 

1231.  Dufour,  J.  Einige  Versuche  mit  Botrytis  tenella  zur  Bekampfung  der  Maikafer- 

larven.  <[Zeitsch.  f.  Pflanzenkrank.,  vol.  ii,  Stuttgart,  1892,  pp.  2-9. 

Several  experiments  are  described  to  show  the  possibility  of  infesting  larvae  of  the  May 
beetle  with  Botrytis.  The  fungus  was  taken  from  pure  cultures  upon  potato  and  from  dead 
larvae  which  had  been  killed  by  the  fungus.  The  result  shows  that  infection  can  take  place 
from  living  larvae,  but  the  spreading  of  the  infection,  especially  in  the  field  experiments, 
was  less  than  stated  by  French  authors.  Many  larvae  were  observed  to  be  able  to  resist 
the  infection  for  the  three  months  during  which  the  experiments  were  made.  (T.  H.) 

1232.  Duggar,  B.  M.  Germination  of  the  teleutospores  of  Ravenelia  cassiaecola.  <Bot. 

Gaz.,  vol.  xvii,  Bloomington,  Ind.,  May  17, 1892,  pp.  144-148,  pi.  2. 

Describes  the  general  characters  of  the  teleutospores  and  t  heir  germination  and  growth. 
(J.F.  J.) 

1233.  [Hudson,  A.  S.]  Force  of  mushroom  growth.  <^Pop.  Sci.  Monthly,  vol.  xxxix, 

New  York,  Aug.,  1891,  p.  575,  £  col. 

Refers  to  growth  of  mushrooms  through  a  cement,  asphalt,  and  gravel  floor  in  a  stable. 
One  specimen  came  from  an  inch  and  a  quarter  below  the  surface.  Where  a  second  forced 
its  way  up  the  fragment  of  cement  displaced  by  it  was  found  a  foot  away.  (J.  F.  J.) 
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1234.  Robert.  Ueber  Giftpilze.  <^Sitzungsber.  d.  Natur.  Ges.  d.  Univ.  Dorpat, 

vol.  ix,  Dorpat,  1892,  pp.  535-554. 

The  author  divides  the  cases  of  poisoning  according  to  the  various  fungi  -which  cause  it, 
but  includes  merely  those  cases  that  are  known  from  the  Baltic  Provinces.  One  group 
comprises  poisoning  by  fungi,  which  contain  muscarin,  e.  g,  Agaricus  muscat  ins and  Boletus 
lurtdus;  other  cases  are  due  to  the  milky  juice  of  the  species  of  Lactariut  or  of  Helvetia, 
which  contains  an  acid  named  lielvellic  acid.  The  fourth  group  includes  such  as  are  due  to 
Amanita  phalloides,  one  of  the  most  dangerous,  since  it  looks  very  much  like  the  edible 
Agaricus  campestris.  The  author  discusses  at  length  the  effect  and  the  character  of  the 
diseases  (see  review  by  Em.  Bourquelot,  “  Matieres  toxiques  contenues  dans  les  cham¬ 
pignons  v6neneux,”  in  Bull.  Soc.  Mycol.  Erance,  vol.  xm,  Paris,  Mar.  31,  1892,  p.  40).  (T.  H.) 

1235.  Snow,  F.  H.  Contagious  diseases  of  the  chinch  bug.  <First  Ann.  Rept.  Direc.  Exp. 

Sta.  Univ.  Kan.  for  1891,  Topeka,  Apr.,  1892,  p.  230,  pi.  4, 1  map. 

A  detailed  account  of  experiments  conducted  on  diseases  of  the  chinch  bug,  giving  the 
laboratory  observations  and  experiments,  reports  of  field  agents,  estimates  of  value  of 
crops  saved,  statement  of  effect  of  meteorological  conditions,  history  of  microphytous  dis¬ 
eases  of  the  bug,  and  a  bibliography.  The  two  fungi  mainly  relied  upon,  though  not  in 
pure  cultures,  are  Sporotrichum  globuliferum  and  Empusa  aphidis.  Themode  of  growth  of 
these  is  described.  Pure  cultures  of  the  former  did  not  produce  the  disease  in  inoculated 
chinch  bugs  (p.  27).  It  was  not  possible  to  obtain  pure  cultures  of  Empusa ,  and  no 
attempts  at  inoculation  were  made.  A  bacterial  disease  caused  by  Micrococcus  insectorum 
was  present  and  was  communicated  from  infected  to  healthy  bugs.  The  amount  saved  to 
482  farmers  is  estimated  in  cash  to  be  $87,244.10,  and  in  the  same  ratio  to  the  1,068  suc¬ 
cessful  experiments,  $193,308.  Pages  192-217  are  occupied  by  a  history  of  the  diseases  oi 
the  bug  in  the  United  States,  therein  are  given  extracts  from  many  papers  (see  Exp.  Sta. 
Kec.,  vol.  in,  June,  1892,  pp.  833-835).  (J.  E.  J.) 

1236.  Ward,  H.  M.  The  ginger-beer  plant  and  the  organisms  composing  it:  A  contri¬ 

bution  to  the  study  of  fermentation  yeasts  and  bacteria.  <\Proc.  Roy.  Soc., 
London,  vol.  L,  Jan.  20, 1892,  pp.  261-265.  Phil.  Trans.  Roy.  Soc.,  London, 
vol.  clxxxiii,  Sept.  26, 1892,  pp.  125-197,  pi.  6,  figs.  6. 

The  author  has  investigated  a  remarkable  compound  organism  concerned  in  the  fermen¬ 
tation  of  home-made  ginger  beer,  and  the  article  is  a  brief  notice  of  the  work.  The  organism 
occurs  as  jelly-like  yellowish  white  masses  aggregated  into  brain-like  clumps.  It  resembles 
the  so-called  Kephir  yeast,  but  is  not  identical  with  it.  The  masses  consist  of  a  symbiotic 
association  of  specific  yeasts  and  bacteria,  morphologically  comparable  to  lichens.  Besides 
the  essential  species,  other  species  of  yeasts,  bacteria,  and  mold  fungi  are  casually  asso¬ 
ciated.  The  various  organisms  were  isolated  by  culture  methods.  The  essential  organ¬ 
isms  are  a  yeast,  Saccharomyces  pyriformis  n.  sp.,  and  a  bacterium,  B.  vcrmiforme  n.  sp. 
Both  are  described.  Two  other  forms  are  always  found,  Mycoderma  cerevisice  and  Bacte¬ 
rium  aceti.  The  author  has  reconstructed  the  “ginger-beer  plant by  mixing  pure  cultures 
of  the  two  first-named  plants.  The  action  of  plants  thus  synthetically  produced  is  the 
same  as  the  original,  while  the  action  of  the  bacteria  alone  on  a  saccharine  medium  differs 
from  that  exerted  when  it  is  associated  with  the  yeast  and  from  that  exerted  by  the  latter 
alone.  (M.  B.  W.) 

1237.  Weber,  PI.  A.  Analyses  of  mushrooms.  <Mour.  Columbus  Hort.  Soc.,  vol.  vii, 

Columbus,  Ohio,  Mar.,  1892,  p.  12. 

Gives  a  table  of  analyses  of  mushrooms,  morels,  and  white  trufiles.  (J.  F.  J.) 

(See.  also  No.  1117.) 


F.—  MORPHOLOGY  AND  CLASSIFICATION  OF  FUNGI. 

I.— GENERAL  WORKS. 

1238.  [Anon.]  Memorabilia.  <(Grev.,  xml.  xx,  No.  93,  Sept.,  1891,  Loudon,  p.  22. 

Six  species  not  in  Saccardo’s  Sylloge,  Strobilomyces  polypyramis  Hook.,  Colletotrichum 
microspermum  Corda,  Zasmidium  cellare  Fr.,  Alytosporium  fulvum  Fr.,  A.  croceiim  Schw., 
and  A.  peteridicola  Schw.  Triposporium  cristatum  Patouillard  is  a  synonym  of  Spegazzinia 
tessarthra  (B.  &  C.).  (M.  B.  W.) 

1239.  Bailey,  F.  M.  Botany.  Contributions  to  the  Queensland  flora :  Fungi.  <Queens- 

laud  Dept,  of  Agr.  Bull.  No.  7,  Brisbane,  Mar.,  1891,  pp.  33-36. 

Contains  descriptions  of  species  of  fungi  new  to  the  Queensland  flora.  (J.  F.  J.) 

1240.  Bailey,  F.  M.  Contributions  to  the  Queensland  flora.  ^Queensland  Dept,  of 

Agr.  Bull.  No.  18,  Brisbane,  May,  1892,  pp.  36. 

On  pp.  34-36  are  given  names  of  species  of  fungi  new  to  the  colony.  No  new  species  are 
described.  (J.  F.  J.) 

1241.  Bailey,  F.  M.  [Report  of  the  colonial  botanist.]  <Wnn.  Rept.  Dept.  Agr. 

Queensland  for  1890-’91,  Brisbane,  1891,  pp.  40-48. 

Mentions  three  species  of  fungi  found  in  the  Bellenden-Ker  expedition  and  five  blights 
observed  to  have  injured  plants  during  the  year.  (J.  F.  J.) 
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1242*  Berlese,  A.  N.  Icone3  fungorum  ad  usum  sylloges  saccardianae  adcomodatae. 

Fasc.  I-III,  pp.  1-118,  pi.  i-cxxiii,  Patavii,  1890-’92. 

Descriptions  and  illustrations  of  fungi  given  by  Saccardo,  •with  references  to  literature 
and  descriptions  of  new  species  as  follows:  Lopfiiostoma  parvulum ,  L.  nigricans ,  Lophi- 
diopsis  n.  gen.,  with  L.  nuculoides  (Rehm)  as  the  type;  Titania  n.  gen.,  with  T.  bcrkleyi 
proposed  for  Diatrype  titan  B.  et  Br. ;  Passeriniella  n.  gen.,  with  P.  dichroa  (Pass)  as  type; 
Leptosphceria  socialis ,  in  stems  of  Asparagus  officinalis;  L.  kunzeana  in  stems  of  Typha 
latifolia;  L.  ellisiana  in  dead  stems  of  GZnothera  biennis ,  proposed  for  L.  subconica  Ellis; 
L.  hanzslinskyana  in  stems  of  grasses;  L.  rhopalispora;  L.  acutiuscula,  proposed  for  L. 
acwtaRehm;  Leptosphceriopsis  n.gen.,  with  Lept.  ophioboloides  Sacc.  as  type.  Gnomoni- 
opsis  n.  gen.,  with  G.  chamcemori  (Fr.)  as  type;  Winterella  n.  gen.,  with  W.  tuberculigera 
(Ell.  and  Ev.)  as  type.  (J.  F.  J.) 

1243.  Cooke,  M.  C.  Australian  fungi.  <Grev.,  vol.  xx,  No.  93,  Sept.,  1891,  Lon¬ 

don,  pp.  4-7. 

Gives  descriptions  of  the  following  new  species:  Strobilomyces  ligulatus.  S.fasciculatus, 
Hypocrella  axillaris ,  on  grasses;  Phyllachora  maculata  on  Eucalyptus;  Dothidella  ince- 
qualis  on  Eucalyptus;  Montagnella  rugulosa  on  Eucalyptus;  Physalospora  microsticta,; 
Trabutia  paroicapsa  on  Acacia  Anthostomella  lepidospermce  on  Lepidosperma,-  Sphcerella 
crypta  on  Eucalyptus ;  Dimerosporium  parvulum  on  Trema  aspera;  Asteromella  epitrema  on 
Trema  aspera;  Piggotia  substellata  on  Eucalyptus ;  Leptothyrium  aristdtum  on  Eucalyptus ; 
Stagonospora  orbicularis  on  Eucalyptus ;  Stilbospora  folio-rum  on  Eucalyptus;  and  Strumella 
patelloidea.  (Cont.  from  vol.  xix,  p.  92.  See  No.  555.)  (M.  B.  W.) 

1244.  Cooke,  M.  C.  Australian  fungi.  Supplement  to  handbook.  <Grev.,  vol.  xxi, 

London,  Dec.,  1892,  pp.  35-39. 

The  following  new  species  are  described,  all  but  three  (as  noted)  described  by  Cke.  and 
Mass.:  Agaricus  ( Lepiota )  membranaceus,  A.  (Clitopilus)  cyathoideus ,  A.  ( Hebeloma )  griseus, 
A.  (Tubaria)  strigipes ,  A.  ( Hypholoma )  discretus,  liolbitius  candidus ,  Marasmius  subroseus , 
Lenzitesbifasciatus ,  Polyporus  (Ovini)  mylittce.,  Dcedaleaiiludens ,  Hydnurn  ( Pesup .)  calcareum, 
Stereurn  pannosum,  Cyphella  longipes,  Stephensia  arenivaga,  Diploderma  sabulosum, 
Sphcerella  goodicefolia  Cke.,  on  leaves  of  Goodia  latifolia;  Oospora  rutilans,  Monotospora 
fasciculata,  Cercospora  glycines  Cke.,  on  leaves  of  Glycine  clandestina;  Hymenula  eucalypti 
on  leaves  of  Eucalyptus;  and  Phyllosticta  prostantherce  Cke.,  on  leaves  of  Prostanthera 
lasianthos.  (J.  F.  J.) 

1245*  Cooke,  M.  C.  Exotic  fungi.  <Gre\\,  vol.  xx,  No.  93,  London,  Sept.,  1891, 

pp.  15-16. 

Describes  these  new  species  of  fungi:  Cordyceps  spcerigini  Mass,  on  ant  (Formica), 
Sphcerostilbe  macowani  (Korb.),  and  Uredo  (Uromyces  (?)  )  aloes.  (M.  B.  W.) 

1246.  Cooke.  M.  C.  Mushrooms  and  toadstools.  <^Grev.,  vol.  xix,  London,  March, 

1891,  pp.  83-84. 

Discusses  the  numbers  of  edible  and  poisonous  British  species  of  fungi.  (M.  B.  W .) 

1247.  Cooke,  M.  C.  New  British  fungi.  <Grev.,  vol.  xx,  No.  93,  London,  Sept., 

1891,  p.  8. 

Describes  Kalmusia  stromatica  Cke.  &  Mass.,  Coryneum  cammellice  on  Camellia ,  Ramu- 
laria  petunice  on  Petunia.  (M.  B.  W .) 

1248.  Cooke,  M.  C.  New  Zealand  fungi.  <Grev.,  vol.  xxi,  London,  Sept.,  1892,  p.  1. 

Describes  new  species  as  follows:  Rhizopoqon  violaceus  Cke.  &  Mass,  on  ground,  Chro 
mosporium  pallescens  Cke.  &.  Mass,  among  mosses,  Camarosporium  solandri  on  twigs  of 
Fagus  solandri.  ( J.  F.  J.) 

1249.  [Ellis,  J.  B.,  and  Anderson,  F.  W.]  New  species  of  Montana  fungi.  <Bot. 

Gaz.,  vol.  xvi,  Crawfordsville,  Ind.,  Mar.  16,  1891,  pp.  85-86,  pi.  1. 

Gives  description  of  plate  illustrating  article  in  February  number,  the  two  species  illus¬ 
trated  being  Sporidesmium  sorisporioides  E.  &  A.  and  AEcidium  liatridis  E.  &  A.  (see  No. 
257).  (J.  F.  J.) 

1250.  M[assee,]  G.  Memorabilia.  <Grev.,  vol.  xix,  London,  June,  1891,  p.  108. 

Notes  that  Thelephora  suffulta  B.  &Br.,  T.  retiformis  B.  &  C.,  and  T.  reticulata  B.  &  C.  are  all 
forms  of  T.  pedicellata  L. '  Notices  that,  a  book  on  “  British  Edible  Fungi,”  by  M.  C.  Cooke, 
is  in  press.  Also  a  note  on  Emericella  variecolor  B.  &  Br.  and  Inzengacea  erythospora 
Borzi,  the  latter  having  been  described  by  Harkness  through  mistake  as  a  new  genus,  The- 
lospora.  (M.BAV.) 

1251.  Rostrup,  E.  Tillaeg  til  “Groenlands  Svampe,  1888.’’  <Meddelelserom  Green¬ 

land,  vol.  hi,  Copenhagen,  1891,  pp.  593-643. 

Enumeration  of  fungi  collected  in  Greenland  since  1888.  Some  new  species  are  described. 
Hymenomycetes  58  sp.,  new — Cyphella  lateritia,-  Gasleromycetes  2  sp.;  Tremellacece  5  sp.; 
TJstilaqineue  4  sp.;  TJredinacece  3sp.;  Taphrinacecel  sp. ;  Discomycetes  4G sp.,  new,  Cudin- 
nella  fructigena,  ’  Neottiella  vitellina ,  Sclerotinia  vahliana,  Phialea  macrospora,  MollUia 
alvina  Cenangella  hartzii,  Godronia  juniperi,  Phacidiumpolygoni,  Trocliila  rhodiolce,  Pseudo - 
peziza  ' axillaris,  Glonium  betulinum,-  Pyrcnomycetes  57  sp.,  new,  Lcestadia  alchemillce,  L. 
potentillce,  Apiospora  rosenvingei,  Coleroa  oxyrice,  Leptosphceria  brnchysca,  Melanomma  sali 
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cinum,  Acanthostigma  alni,  Pleospora  vitrea;  Sphceropsidece  23  sp.,  new,  Phylloiticta  ledi, 
Phoma  hieracii,  Septoria  pyrolata ,  Dinemasporium  qalbulicola;  Gymnomycetes  (Melan- 
coniece)  13  sp..  new,  Melanostroma  sorbi;  Hyphomycetes  17  sp.,  new,  Cercosporella  oxyrice , 
Heterosporium  stenhammarice ,  Dendrodochium  betulinum ;  Zygomycetes  lsp.;  Entomoph- 
thoracece  lsp.;  Saprolegniacece  1  sp. ;  Peronosporacece  1  sp. ;  Chytridiacece  lsp.,  new,  Phy- 
soderma  hippuridis.  Of  sterile  mycelia  8  species  were  found,  of  which  Sclerotium  bacearum 
is  new.  (T  H.) 

I  £52.  Trail,  J.  W.  H.  Report  for  1890  on  fungi  of  east  of  Scotland.  ^Scottish  Nat¬ 
uralist,  No.  31,  Perth,  Jan.,  1891,  pp.  31-35. 

Lists  of  fungi  from  the  Provinces  of  Forth,  Tay,  and  Dee,  comprising  Uredinece ,  Ustilagi- 
nece,  Pyrenomycetes ,  Ascomycetes,  Perisporiacece,  Peronosporece ,  Hyphomycetes ,  Discomycetes , 
and  Gastromycetes.  with  host  plants,  dates,  and  brief  notes  on  some  of  the  species.  (M.  B.  W.) 

1253.  Whymper,  Edw.  Travels  amongst  the  great  Andes  of  the  Equator,  with  maps  and 
illustrations.  8vo.  New  York,  1892,  pp.  xxiv,  456. 

On  page  199  notes  the  occurrence  on  Antisana,  at  an  elevation  of  13,000  feet,  of  Omphalia 
vmbellifera  Fr.  and  Psilocybe  sp.  On  pages  209  and  352  mentions  finding  of  Cantharellus 
whymperi  Massee  &  Murray  on  Picliincha  at  an  elevation  of  15,300  feet.  (J.  F.  J.) 


III.— OOMYCETES. 

1254.  Williams,  Tiios.  A.  Notes  on  Peronosporaceae.  <[Bull.  Torrey  Bot.  Club,  vol. 

xix,  New  York,  Mar.  5,  1892,  pp.  81-84. 

Gives  notes  on  species  of  Peronospora ,  Sclerospora,  Plasmopara ,  and  Cystopus ,  found  in 
the  vicinity  of  Brookings,  S.  Dak.  A  table  is  also  given  showing  the  rainfall  during  the  sum¬ 
mer  month's  of  1890  and  1891.  (J.  F.  J.) 


V _ BASIDIOMYCETES. 

1255.  [Anon.]  [Edible  Agaricini.]  <[Bot.  Gaz.,  vol.  xvi,  Crawfordsville,  Ind.,  May 

16, 1891,  p.  157. 

Notes  that  of  the  1,400  species  of  Agaricini  in  Great  Britain  134  are  edible,  30  are  poisonous, 
and  of  516  nothing  is  known.  The  balance  are  too  small,  too  tough,  or  too  rare  to  be  of  value. 
(J.  F.J.) 

1256.  [Anon.j  Notes  on  Tremellini.  <[Grev.,  vol.  xx,  No.  93,  London,  Sept.,  1891, 

p.  15. 

List  of  species  of  Dacryomyces  and  Peziza ,  not  in  Saecardo’s  Sylloge,  and  descriptions  as 
new  of  Auricularia  corium  Berk,  in  Herb.,  and  A.  epitrichia  Berk,  in  Herb.  Tremella  lila- 
cina  Mull,  is  mentioned  as  being  the  same  as  T.  sarcoides.  (M.  B.  W.) 

1257.  [Anon.]  Revue  horticole.  <[Nouv.  Ann.  Soc.  Hort.  Gironde,  No.  55,  Bor¬ 

deaux,  Sept.,  1891,  pp.  152-153. 

Contains  a  note  on  the*importanee  of  mushroom  culture  in  the  environs  of  Paris,  with  brief 
account  of  manner  of  growing.  (M.  B.  W.) 

1258.  [Anon.]  Trametes  trogii  Berk.  <Grev.,  vol.  xxi,  London,  Dec.,  1892,  pp. 

45-46. 

Refers  to  paper  in  Jour,  de  Bot.  by  M.  P.  Hariot  in  which  it  is  concluded  ihat  Trametes 
hispida  and  T.  tiogii  are  identical.  States  that  this  conclusion  is  erroneous,  inasmuch  as 
Hariot  had  not  seen  the  type  specimen  of  T.  trogii.  Gives  a  description  of  the  specimen,  and 
says  it  is  quite  distinct  from  T.  hispida.  (J.  F.  J.) 

1250.  Bourquelot,  Em.  L9  “toboshi,”  champignon  du  Japon  analogue  a  l’Agaric  blanc 

des  pharmacies.  <[Bull.  Soc.  Mycol.  France,  vol.  vm,  Paris,  Mar.  31,  1892, 
p.  39. 

The  inhabitants  of  Yeso  designate  under  the  name  “  toboshi  ”  a  mushroom  that  grows  on 
ti  unks  of  larch  (Larix  leptolepis) .  This  is  a  species  of  Polyporus ,  about  the  size  of  one’s 
list.  They  prepare  of  it  a  remedy  against  the  sweating  of  phthisic  patients.  It  contains  a 
resin  and  an  acid,  the  last  of  which  is  not,  however,  identical  with  agaric  acid.  (T.  H.) 

1260.  Boudier  and  Patouillard.  Note  surune  nouvelle  Clavaire  de  France.  <[Bull. 

Soc.  Mycol.  France,  vol.  vih,  May  22, 1892,  pp.  41-43,  pi.  1. 

Describes  Clavaria  geoglossoides  Boud .  et  Pat. as  anew  species.  It  was  found  growing 
together  with  C.  incequalis  and  C.  nmilis.  According  to  the  description  and  the  figures, 
it  shows  a  striking  resemblance  to  a  Geoglossum,  but  has  the  principal  characters  in  com¬ 
mon  with  the  genus  Clavaria.  (T.  U.) 
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1*261.  Britzelmayr,  M.  Das  Genus  Cortinarius.  <Bot.  Centralbl.,  vol.  li,  Cassel, 
June  28,  July  12, 1892,  pp.  1-9,  33-42. 

Among  the  characters  which  seem  to  be  constant  for  this  genus  is  the  manner  in  which  the 
lamellae  are  attached  to  the  pileus,  as  well  as  the  color,  the  shape,  and  the  size  of  the  spores. 

.  The  author  enumerates  the  species  arranged  according  to  the  system  of  Fries,  and  adds  to 
each  the  size  of  the  spores,  besides  giving  descriptions  of  several  of  his  own  species.  The 
following  new  species  are  described:  Cortinarius  largiusculus,  C.  disputabilis ,  C.percognitus , 
C.  extricabilis,  C.  vesperus ,  C.  politnlus,  C.  opimatus ,  C.  albidocyaneus ,  C.  fusco-violaceus ,  C.  col- 
locandus ,  C.  effictus ,  C.  submyrtillinus,  C.  melleifolius,  C.  subinfucatus ,  C.  abiegmis,  C.inur- 
banus,  C.fulvo-cinnamomeus ,  C.fagineti,  C.  subcarnosus,  C.  assumptus ,  C.  qucesitus ,  C.  divul- 
gatus,  C.  illepidus ,  C.  luxuriatus,  C.  benevalens ,  C.  multivagus ,  C.  fistularis,  C.  blandulus.  Gives 
also  several  critical  notes  on  the  species  named  by  Fries,  which  are  enumerated  in  the  list. 
(T.H.) 

1262.  Cooke,  M.  C.  British  Tremellineae.*  <^Grev.,  vol.  xx,  No.  93,  London,  Sept., 

1891,  pp.  16-22. 

A  revision  of  the  British  species  of  this  family,  with  characterization  of  the  family,  sub¬ 
families,  genera,  and  species.  (M.B.  W.) 

1263.  Cooke,  M.  C.  New  British  fungi.  <Grev.,  vol.  xx,  No.  93,  London,  Sept., 

1891,  p.  25. 

Descriptions  of-  Agaricus  ( Flammula )  aldridgii  Massee  and  Paxillus  subinvolutus  Batsch. 
(M.  B.  W.) 

1264.  Cooke,  M.  C.  Notes  on  Clavariei.  <Grev.,  vol.  xx,  No.  93,  London,  Sept., 

1891,  pp.  10-11. 

Critical  notes  on  several  species  of  Clavaria,  Calocera ,  and  Lachnocladium ,  with  descrip¬ 
tion  of  Clavaria  muelleri ,  C.  tasmania,  Lachnocladium  lcurzii  Berk,  in  Herb.  L.  rubiginosum 
Berk.  &  Curt,  in  Herb.,D.  hookeri  Berk.,  and  Acurtis  giganteum  are  said  not  to  be  good  species. 
(M.  B.  W.) 

1265.  Cooke,  M.  C.  Notes  on  Thelephoriae.  <Grev.,  vol.  xx,No.  93,  London,  Sept., 

1891,  pp.  11-13. 

A  list  of  species,  with  notes  and  locations,  of  Hymenochaite ,  Peniophora,  Corticium, 
and  Conophora.  Hymenochoete  scrufosa  Mass,  in  Herb.,  Corticium  compactum  B.  &  C.  in 
Herb.,  and  C.  7iigrescens  B  &  C.  in  Herb,  are  described  as  new.  (M.  B.  W.) 

1266.  Cooke,  M.  C.  Species  of  Cyphella.  <Grev.,  vol.  xx,  No.  93,  London,  Sept., 

1891,  p.  9. 

A  list  of  twelve  species  not  included  by  Saccardo  in  his  Sylloge,  with  descriptions  of  four 
new  species:  C.  fumosa  on  Gladiolus,  C.  fuscospora  Currey  in  Herb.,  C.  australiensis, 
and  C.  texensis  Berk.  &  Curt,  in  Herb.  (M.  B.  W.) 

1267.  Delogne,  C.  H.  Les  Boteles,  analyse  des  especes  de  Belgique  et  des  pays  voisins, 

avec  indication  des  proprietes  comestibles  ou  veneneuses.  <^Bull.  Soc.  Belg.  de 
Micr.,  t.  xvii,  Brussels,  Feb.,  1891,  pp.  70-87. 

Gives  the  characters  of  the  genera  Boletinus,  Boletus ,  Girodon,  Strobilomyces ,  and  Phyllo- 
porus,  with  descriptions  of  the  species.  The  article  has  special  reference  to  distinguishing 
the  poisonous  and  edible  species.  (M.  B.  W.) 

1268.  Morgan,  A.  P.  Myriostoma  coliforme,  Dicks,  in  Florida.  <Am.  Naturalist,  vol. 

xxvi,  Philadelphia,  Apr.,  1892,  pp.  341-342. 

Notes  the  occurrence  of  this  species  as  found  by  L.  M.  Underwood  near  Eldorado,  Fla. 
Describes  the  internal  structure,  concluding  that  probably  Geaster  columnatus  is  the  same 
species.  (J.F.  J.) 

1269.  Morgan,  A.  P.  North  American  fungi,  fifth  paper.  The  Gastromycetes.  <Jour. 

Cin.  Soc.  Nat.  Hist.,  vol.  xiv,  Cincinnati,  Oct.,  1891  to  Jan.,  1892  [Mar.  5, 
1892],  pp.  141-148,  pl.l. 

Describes  new  genera  and  species,  as  follows:  Bovistella  n.  gen.,  Catastoma  n.  gen.,  C. 
pedicellatum ,  Bovista  montana ,  B.  7>iinor,  and  gives  besides  descriptions  of  old  species 
belonging  to  various  genera.  (J.  F.  J.) 

1270.  Townshend,  N.  S.  Mushrooms  for  the  table.  <Jour.  Columbus  Hort.  Soc.,  vol. 

vii,  Columbus,  Ohio,  Mar.,  1892,  pp.  6-8. 

Describes  briefly  the  appearance  of  various  species  of  edible  mushrooms  (Agaricus,  Mor- 
chella,  truffle,  and  putf  ball),  giving  directions  for  cooking,  and  a  short  statement  of  how  to 
distinguish  edible  from  poisonous  species.  (J.  F.  J.) 

1271.  Turner,  W.  S.  Mushroom  culture.  <\Jour.  Columbus  Hort.  Soc.,  vol.  vii, 

Columbus,  Ohio,  Mar.,  1892,  pp.  8-10. 

Gives  directions  for  preparing  beds  for  mushroom  cultivation,  with  an  estimate  of  the 
probable  money  value  of  the  product.  (J.  F.  J.) 
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VI. — URFDINE2E. 

1272.  Detmers,  Freda.  A  preliminary  lift  of  the  rusts  of  Ohio.  <(Ohio  Agr.  Exp.  Sta. 

Bull.  No.  44,  Columbus,  Sept.,  1892,  pp.  133-140. 

Gives  a  list  of  species  of  Uromyces,  Pucdnia ,  Phragmidium,  Gymnosporangium ,  Melamp- 
sora ,  Coleosporium ,  Cceoma,  ancl  JUcidium,  together  with  notes  on  hosts  and  localities. 
(J.F.  J.) 

127 3.  Dieted,  P.  Zur  Beurtheilung  der  Gattung  Diorchidium.  <(Ber.  <1.  Deutscli. 

Bot.  Ges.,  vol.  x,  Heft  2,  Berlin,  Mar.  23, 1892,  pp.  57-63,  figs.  2. 

A  revision  of  the  genus  Diorchidium  and  a  discussion  of  several  of  the  species  formerly 
described  by  Magnus.  The  author's  opinion  is  that  while  the  genus  Diorchidium  is  prob¬ 
ably  not  tenable,  because  there  are  transition  fo  as  into  Pucdnia ,  he  would  nevertheless 
retain  it  for  the  present,  because  the  distinction  between  other  genera  ( Uromyces  and  Puc- 
cinia)  are  quite  as  artificial.  For  the  present,  therefore,  he  would  include  in  Diorchidium 
species  in  which  the  majority  of  the  spores  have  the  septum  perpendicular  upon  the  pedicel. 
The  genus  Sphenospora  is,  however,  established  by  the  author  for  Diorchidium  pallidum , 
much  on  account  of  the  differences  in  the  development  of  the  spores.  It  is  characterized  by 
having  no  endospore  and  consequently  no  gerni  pores  are  formed  before  germination.  Onlv 
when  germination  has  taken  place  are  the  places  indicated  through  which  the  contents  of 
the  spore  has  come  out.  (T.  H.) 

1274*  Klebahn,  H.  Bemerkungen  iiber  Gymnosporangium  confusum  Plowr.  und  G.  sabi- 

nae  (Dicks.).  <(Zeitscli.  f.  Pflauzenkrank.,  vol.  n,  Heft  2,  Stuttgart,  1892, 
pp.  94-95. 

The  author  states  the  discovery  of  Gymnosporangium  confusum  in  the  vicinity  of  Bremen.  . 
It  has  been  shown  by  culture  that  this  fungus  developed  abundant  aecidia  upon  Cratcegus 
oxyacantha.  According  to  Dr.  Focke,  this  fungus  has  existed  near  Bremen  since  1860. 
There  had  been  planted  a  number  of  varieties  of  Cratcegus  that  were  badly  injured  by  a 
Rcestelia ,  while  numerous  pear  trees  in  the  same  garden  did  not  show  any  sign  of  fungous  dis¬ 
ease.  (T.  H.) 

1275.  Klebahn,  H.  Zur  Kenntniss  der  Schmarotzer-Pilze  Bremens  und  Nordwestdeutsch- 

lands,  Zweiter  Beitrag.  <(Abhand.  des  Natur.  Ver.  Bremen,  vol.  xii,  Bre¬ 
men,  May,  1892,  pp.  361-376. 

Ninty-six  species  of  fungi  are  known  from  the  vicinity  of  Bremen,  among  which  Puc- 
cima  is  represented  by  43,  Uromyces  11,  Melampsora  9,  and  some  others  scarcely  atall.  The 
paper  contains  remarks  upon  some  of  the  important  forms,  such  as  Lagenidium,  Syncytiorum 
n.  sp.  ad  interim  of  the  family  Ancylistacece.  This  fungus  is  merely  known  in  the  spor¬ 
angium  form  and  occurs  in  (Edogonium  boscii.  A  new  variety  of  Pucdnia  perplexans 
is  described,  namely,  arrhenalheri,  found  upon  Arrhenatherum  clatius  and  a  variety,  cortici- 
cola ,  of  Phragmidium  rubi.  Peridermium  pini  is  rare  in  the  northwestern  parts  of  Germany, 
and  the  author  mentions  that  the  teleutosporicfonn  is  still  unknown.  The  spermogonia  of 
Peridermium  showed  some  differences  when  the  fungus  has  been  taken  from  Pinus  strobus 
or  P.  sylvestris.  Those  of  the  last  do  not  cause  any  swelling  of  the  branches  and  they  are 
only  visible  when  the  bark  has  been  removed.  They  then  show  as  yellow  spots,  but  the 
microscopic  structure  is  almost  the  same  as  in  P.  strobi  The  peculiar  odor  observed  in  the 
spermogonia  of  P.  strobi  was  not  found  in  P.  pini.  (T.  H.) 

1276.  Thaxter,  R.  The  Connecticut  species  of  Gymnosporangium  (cedar  apples).  <b\nn. 

Rept.  Conn.  Agr.  Exp.  Sta.  for  1891,  New  Haven,  1892,  pp.  161-165. 

Discusses  the  connection  between  cedar  apples  and  rust  of  fruit  trees.  Mentions  species 
found  in  Connecticut  and  describes  development.  Notes  experiments  to  determine  the  life 
history  of  the  “ bird’s-nest”  form  and  describes  as  a  new  species  Gymnosporangium  nidus- 
avis  (see  No.  310).  (J.F.  J.) 

(See  also  No.  1227.) 


VIII.— ASCOMYCETES. 


a. — Gymnoasci. 

1277.  Boudier,  Em.  Description  de  deux  nouvelles  especes  de  Gymnoascus  de  France. 
<Bull.  Soc.  Mycol.  France,  vol.  vm,  May  22,  1892,  pp.  43-45,  pi.  1. 

Gymnoascus  umbrinus  and  G.  bourqutloti  are  described  and  figured  as  new.  (T.  H.) 


b . — Perisporiacece. 


1278.  Bommer,  Ch.  Un  champignon  pyrenomycete  se  developpant  sur  le  test  des  Balanes. 
<Bull.  Soc.  Bclg.  <le  Micr.,  t.  xvii,  Brussels,  May  30,  1891, pp. 151-154. 


Describes  Pharaddiea  marina,  which  is  found  growing  on  living  Balanus  balanoides. 
I  he  most  remarkable  thing  about  (he  species  is  the  symbiotic  relation  between  its  myce¬ 
lium  and  unicellular  algae  (Chroococcaceae)  which  the  author  has  described.  (M.  B.  W.) 
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1279.  Chatin,  A.  Nouvelle  contribution  a  l’histoire  de  la  truffe  (Tirmania  cambonii). 

Terfas  du  Sud  algerien.  <^Comp.  Rend.,  vol.  oxiv,  Paris,  June  13,  1832,  pp. 

1397-1399. 

Tirmania  cambonii  is  a  new  species  from  Algeria,  closely  related  to  T .  africana ,  but 
differing  from  it  by  its  finely  veined  flesh  and  the  larger  asci  and  spores.  The  spores 
also  contain  an  oily  matter  in  large  quantity.  The  following  truffles  have  so  far  been 
observed  in  Algeria:  Terfezia  leonis,  T.  boudieri,  T.  claveryi ,  Tirmania  africana ,  and  T. 
cambnii.  (T.  H.) 

>.  c. — Sphceriacece. 

280.  Atkinson,  Geo.  F.  On  the  structure  and  dimorphism  of  Hypocrea  tuberiformis. 

<Troc.  Am.  Asso.  Adv.  Sci.  for  1891,  vol.  XL,  Salem,  Mass.,  July,  1892,  p.  320. 

Abstract  giving  a  statement  of  various  papers  published  on  the  subject.  Notes  that 
both  perfect  and  conidial  stages  have,  been  found  by  the  author  in  Alabama.  These  are 
described.  The  opinion  is  expressed  that  the  species  should  be  placed,  pending  further 
study,  in  the  genus  Hypocrella,  and  be  known  as  Hypocrella  tuberiformis  (B.  &  Rav.)  (see 
No.  611).  (J.  F.  J.) 

1281.  Baumann,  E.  Ueber  Cordyceps  robertsii  Berk.  <^Ber.  d.  Schweizer.  Bot. 

Ges.,  vol.  ii;  Basel  and  Genf,  1892,  p.  70. 

This  fungus  was  parasitic  upon  the  pupa  of  Hcpialus  virescens  from  New  Zealand.  (T.  H.) 

d. — Discornycetes. 

1282.  [Anon.]  Morels.  <Gard.  Cliron.,  3d  ser.,  vol.  ix,  London,  Apr.  18.  1891, 

pp.  504-506,  fig.  1. 

Figure  of  the  fungus.  (M.  B.  W.) 

1283.  Boudikr,  Em.  Note  sur  les  Morchella  bohemica  Kromb.  et  voisins.  <^Bull.  Soc. 

Mycol.  France,  vol.  vm,  Paris,  July  21,  1892,  pp.  141-144. 

Morchella  bohemica  was.first  described  and  figured  by  Krombholtz  in  1828 ;  it  was  referred 
to  the  genus  Morchella.  Other  authors  placed  the  species  under  the  genus  Yerpa,  but  Bou- 
dier  prefers  to  arrange  i  t  as  a  subgen  us  of  Yerpa ,  viz,  Ptychoverpa.  There  are  some  differences 
from  the  true  Yerpce.  which  consist  in  the  morchelloid  aspect  of  the  fungus,  the  few-spored 
thee®,  and  the  size  and  shape  of  the  spores.  Morchella  bispora  and  M.  giyaspora  are  prob¬ 
ably  not  distinct  species,  but  rather  represent  forms  of  the  above.  (T.  H.) 

1284.  Phillips,  Wm.  New  Discornycetes  from  Orkney.  ^Scottish  Naturalist,  No. 

32,  Apr.,  1891,  Pertfi,  pp.  89-91. 

Describes  the  following  new  species:  Hymenoscypha  symphoricarpi,  H.  (Yip t era)  cintrclla 
Sacc.,  forma  ccespitosa,  Lachnclla  orbicularis ,  L  brunneociliata ,  L.  (Hclotiella)  laburni ,  and 
Cenangium  empetri ,  with  descriptions  of  two  other  species.  ( J.  F.  J.) 

IX.— IMPERFECT  AND  UNCLASSIFIED  FORMS. 

a. — Hyphomycetes  and  Stilbece. 

1285.  Morgan,  A.  P.  Two  new  genera  of  Hyphomycetes.  <Bot.  Gaz.,  vol.  xvii,  Bloom¬ 

ington,  Ind.,  June  15,  1892,  pp.  190-192,  figs.  2. 

Describes  Cylindrocladium  n.  gen.  and  C.scorparium  n.  sp.  on  pod  of  Gleditschia  triacan- 
thos,  and  Synthetospora  n.  gen.  and  S.  electa  n.  sp.  on  Peziza  sp.  (J.  F.  J.) 

J). — Splicer  op  sidece  and  Melanconiew. 

1286.  [Anon.]  [Greeneria  fuliginea.]  <Bot.  Gaz.,  vol.  xvi,  Crawfordsville,  Ind.,  Feb. 

15,  1891,  p.  60. 

Notes  change  of  position  in  classification  of  the  species.  According  to  Cayara  it  belongs 
with  the  Melanconiece  instead  of  Sphcer  op  sidece,  and  should  be  called  Melanconium  fuligineum 
(Scrib.  &  Viala)  Cavara.  Specific  characters  are  given.  ( J.  F.  J.) 


G. — MORPHOLOGY  AND  CLASSIFICATION  OF  BACTERIA. 

1287.  Ball,  Y.  M.  Essentials  of  bacteriology;  being  a  concise  and  systematic  introduction 
to  tho  study  of  microorganisms  for  the  use  of  students  and  practitioners.  1  liil- 
adelphia,  1891,  pp.  159,  figs.  77. 

Discusses  the  classification  of  bacteria  and  gives  an  outline  of  the  various  schemes  of 
classification.  Notes  the  various  forms  assumed  and  the  effect  produced  by  bacteria  on 
livin°p  organisms.  Gives  methods  oi  examinations  and  ot  st/iining,  and  formula}  lor  various 
reao-ents r methods  of  culture;  descriptions  of  various  media  employed;  modes  of  inocula¬ 
tion  growth,  and  appearance  of  colonies ;  special  modes  of  cultivation;  and  effects  of  bacteria 
on  animals.  In  part  two,  discusses  special  bacteriology,  describing  diseases  due  to  the 
organisms,  and  in  appendix  gives  an  account  ot  yeasts  and  moulds,  with  methods  ot  exam¬ 
ination.  (J.F.  J.) 
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l!i§8.  Ward,  H.  Marshall.  Oi  tho  characters  or  marks  employed  for  classifying  the 

Schizomycete3.  <Ann.  of  Bot.,  vol.  vi,  London,  Apr.,  1892,  pp.  103-144. 

Gives  a  brief  outline  of  the  history  of  the  classification  of  bacteria,  presenting  in  tabular 
form  the  various  schemes  proposed,  as  follows:  Cohn  in  1875,  Winter  in  1881,  Van  TieHiem 
Vin1,884,  11886’  HuePT>H  111  1886  and  later,  Zopf  in  1885,  De  Toni  in  1889,  Miqueliu 

K  91  and  \Y  oodhead  in  1891.  Kach  ot  these  is  briefly  discussed.  Suggests  in  conclusion 
that  in  the  tuture  notes  be  made  on  habitat,  nutrient  medium,  gaseous  environment,  tem¬ 
perature,  morphology  and  life  history,  special  behavior,  and  pathogenic  effects.  («T.  F.  J.) 

(See  also  Nos.  1228, 1236.) 


J.— TECHNIQUE. 


1289.  Arthur,  J.  C.  Cultivating  the  ascosporous  form  of  yeast.  <Bot.  Gaz.,  vol.  xvii 

Bloomington,  Ind.,  Mar.  17, 1892,  pp.  92-93. 

Describes  a  method  used  to  successfully  cultivate  yeast  spores  according  to  a  plan  recom¬ 
mended  by  Hansen.  (J.  F.  J.) 

1290.  Atkinson,  Geo.  F.  An  automatic  device  for  rolling  culture  tubes  of  nutrient  agar- 

agar.  <Bot.  Gaz.,  vol.  xvii,  Bloomington,  Ind.,  May,  1892,  pp.  154-156,  pi.  1 
fig.  1. 

Describes  method  ot  making  an  apparatus  for  keeping  culture  tubes  in  motion.  (J.  F.  J.) 

1291.  Chester,  F.  D.  A  new  culture  cell.  <  Micros.  Bull.,  vol.  ix,  Philadelphia  Aug 

1892,  pp.  25-26,  fig.  1. 

( jDFSjri)beS  a  CCl1  desiSned  'W N-  A.  Cobb  for  the  study  of  the  growth  of  microscopic  fungi. 

1292.  Russell,  H.  L.  The  effect  of  mechanical  movements  upon  the  growth  of  certain 

lower  organisms.  <^Bot.  Gaz.,  vol.  xvii,  Bloomington,  Ind.,  Jan.  20,  1892 
pp.  8-15. 


Describes  apparatus  for  experiment  and  gives  details  of  the  results.  The  species  experi¬ 
mented  with  were  Monilia  Candida ,  Oidium  albicans,  and  Saccharomyces  mycoderma.  The 
results  showed  more  rapid  growth  in  the  agitated  than  in  the  stationary  flask,  but  a  greater 
amount  ot  alcohol  was  found  in  the  latter  than  the  former.  The  increase  in  growth  in  the 
agitated  flask  is  apparently  due  to  more  perfect  aeration  and  better  nutrition.  (J.  F.  J.) 


ERRATA. 

On  page  215  the  following  corrections  should  be  made  in  table  6,  in  the  column 
giving  “Weight  of  straw  and  grain:” 

Line. 

1,  instead  of  23  read  22. 

2,  instead  of  23  read  22. 

3,  instead  of  24  read  23. 

7,  instead  of  31  read  30. 

9,  instead  of  17  read  13. 

10,  instead  of  33  read  34. 

11,  instead  of  29  read  28. 

12,  instead  of  24  read  23. 

13,  instead  of  15  read  14. 

17,  instead  of  20  read  19. 

18,  instead  of  25  read  24. 

19,  instead  of  32  read  31. 
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GENERAL  INDEX. 


A. 

Abutilon  cuttings,  disease,  305. 

Acacia,  fungi,  321. 

Acetate  of  copper  for  grape  mildew,  309. 
Achlya— 

Duncan  on  fossil,  271. 
penetrans  in  corals,  271. 

Actinomycosis  iu  cattle,  due  to  fungus,  393. 
Adhesiveness  of  fungicides,  202,  310,  417. 
iEcidium,  notes,  325,  320. 

Africa,  wheat  rust,  299. 

Agaricini,  edible,  426. 

Agaricus,  fossil,  324. 

Agaricus  malleus — 
destructive  action,  397. 
on  tree  roots,  413. 
peach  yellows  attributed  to,  404. 

Agriculture — 
electricity  in,  308,  314. 
of  Italy,  reports  ofU.  S.  consuls,  169. 

Alilesia,  classification  of,  329. 

Albumen  bacteroids  in  root  tubercles.  385. 
Aleyrodes  citri,  preliminary  notice  of  a  fungus 
parasite, 363. 

Alfalfa  leaf  spot,  411. 

Algae,  fungi  parasitic  on,  322. 

Algal  fungi,  389. 

Algal  symbiosis.  388, 428. 

Almond — 
action  of  rust,  356. 
disease — 

affected  by  weather  conditions,  67. 
caused  by  Cercospora  circumscissa,  232. 
description  of  injury,  67,  68,  69. 
dissemination.  70. 
notes,  66,  232.  304. 

observations  on  parasite  causing,  71. 
plan  of  treating,  77,  235. 
preventive  measures,  70,  232,  309. 
remedies,  232. 
results  of  treatment,  237. 
stocks  affected,  67. 
transmission  to  peach  trees.  67. 
work  on,  in  Australia,  77. 
trees,  disease,  66. 
tumors  on  roots,  376 
Alten,  H.,  .378 

Alternantbera  leaf  blight.  414. 

Alternaria  parasitic  on  melon  373 
Alwood,  W.  B.,  306 
Alyssum  mildew,  56 


American — 

agricultural  colleges  and  experiment  stations, 
botanical  section,  meeting,  153. 

Bornological  society,  meeting,  154,400. 
Ammoniacal  copper  carbonate  solution — 
adhesiveness,  204. 
apparatus  for  applying,  78. 
cost,  78,  239,  361. 
directions  for  using,  77. 
eifect  on— 
almond  disease,  238. 
cherry  leaf  spot,  174. 
color  of  wheat  leaves,  206,  209. 

Mahaleb  cherry,  250. 

Marianna  plum,  255. 

Mazzard  cherry,  250. 

Myrobolan  plum,  254. 
pear  leaf  blight,  243,  245,  247. 
quince  stocks,  248. 
wheat  plants,  215. 
wheat  rust,  210,  218,  219. 
formula,  13,  77, 174,  200,  217,  234,  262,  343,  36o. 
fungicidal  value,  308,  311. 
time  required  to  spray  a  tree,  78. 
wetting  power,  204,  205. 

Ammonia,  cost,  239. 

Amylodextrin  iu  root  tubercles,  385. 

Anderson,  F.  W.,  obituary  notice,  293. 

Andes,  fungi,  426. 

Angers  quince  - 
budded,  258, 260, 261. 
experiments  for  leaf  blight,  247. 

Animals,  parasitic  fungi  and  microorganisms  on, 
190,  293. 

Anthracnose  of — 
bean,  298,  408. 
cotton,  298,  301. 
currants,  101. 

grape,  163,  165,  169,  174,  303. 
grape,  treatment,  302,  308,  309,  311. 
hollyhock,  306. 
orchids,  166 

raspberry,  treatment,  170,  410,  420. 

Antibionts,  definition,  388. 

Apple- 

bitter  rot.  302,  304. 

bitter  rot,  remedy,  411 . 

blight  304. 

blight  proof  297. 

canker,  411 

diseases.  411,  412. 

diseases  treatment.  167  417 
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Apple  — Continued, 
leaves,  fungous  disease,  162. 
moldy  core,  cause,  202. 
orchards  affected  by  Fusicladiuni.  373,  412. 
powdery  mildew— 
experiments,  256. 
treatment,  309,  411.  ■ 
ripe  rot,  description.  304. 
rust,  164,  174  408. 
scab- 

cost  of  treatments.  21. 
description,  303. 
effect  on  fruit,  20. 
experiments,  17,  22,  311. 
in  Virginia,  306. 
notes,  26,  373,  409. 
results  of  spraying,  19. 

treatment,  17,  18,  54,  168,  173,  174,  175.  176.  299, 
306,  308,  310,  408,  411,417,  418,  420,  422. 
weather  as  affecting  prevalence,  373. 
stocks,  budded,  at  Geneva,  N.  Y.,  259,  261. 
trees,  root  knot,  294. 
water  core,  298. 

Apples,  copper  on,  309. 

Apricot — 
action  of  rust,  356. 
disease,  157. 
shot-hole  disease,  411. 

Archagaricon,  fossil  fungus,  270. 

Argentine  Republic,  new  fungi,  322. 

ArmiUaria  mellea ,  doubtful  connection  with  root 
rot,  377. 

Arsenic,  action  of  fungi,  317. 

Arsenites  combined  with  — 
fungicides,  172, 418,  420. 
lime,  418. 

Aschersonia  tahitensis  on  Aleroyden  citri,  363,  304. 

Ascomycetes — 
characters,  391. 
notes  on  asci,  50. 

Ash,  fungi,  413. 

Asphalt  vapor- 

begonia  leaves,  injury,  378. 
rose  leaves,  injury,  378. 
strawberry  leaves,  injury,  378. 

Australia — 

new  fungi,  321,  424,425. 
rust,  loss  from,  287. 
rust  of  wheat,  195. 
species  of  fungi,  380. 
wheat  rust- 
conference,  287. 

treatment  suggested  by  conference,  288. 

Australian  fungi,  handbook,  379. 

B 

Bacteria— 

connection  with  plant  diseases,  297. 
diseases  due  to,  51. 
in  diseased  tobacco,  384. 
in  Puccinia,  325. 
notes.  157, 160, 179. 
ot  cucurbits,  160. 
phosphorescent,  176,318. 
uses  423. 

Bactenaceae  192 


Bacterial  disease  of— 
beet,  303. 
chinch  bugs,  316. 
geranium,  305. 
grape  clusters,  303. 
melon,  303. 
olive  303,  304. 
poplar,  305. 

Bacteriology,  book  on.  429. 

Bacteroids  in  root  tubercles,  385. 

Balanus,  fungus  growing  on,  428. 

Banana  disease,  407. 

Barley  disease,  description,  96. 

Bartholomew,  Elam,  218,  372. 

Bartlett  pear  tree,  lichens,  261. 

Basic  cupric  acetate  mixture — 
chemical  notes,  342. 
effect  on  wheat  rust,  223. 
formula.  222. 

Basidia,  relation  to  asci  50. 
Basidiomycetes— 
culture,  315. 

notes  on  development,  393. 
origin,  390. 

Bean  — 

anthracnose,  298.  407 
rust,  63. 

tufted  leaf  blight,  411. 

Beet — 

diseases,  303,  406, 416. 
diseases,  treatment,  416. 
leaf  rust,  cause,  408. 
scab, 159. 
white  rust,  102. 

Begonia- 

leaves  affected  by  asphalt  vapor,  378. 
root  knot,  treatment,  421. 

Berlese,  A.  N.,  award  of  prize  to,  319 
Bernardinite,  is  it  a  mineral  or  a  fungus,  331 
Bichloride  of  mercury,  effect  on  pear  leaves, 
Biology  of — 
fungi,  314. 
lichens,  318. 

Bitter  rot  of  apple,  302,  304. 

remedy,  411. 

Blackberry — 
diseases,  163. 
rust,  57. 162,  408. 
rust — 

in  Pennsylvania,  312. 
mycelium,  310.  328. 
treatment,  417. 

Septoria,  treatment.  22.  26,  310. 

Black  knot — 
hosts.  101. 

I  notes,  174,  412. 

of  cherry,  56  60,  171, 300,  416. 
of  plum  — 

description  and  treatment,  302, 412. 
notes,  54,  56,  60.  101,  171,  300,  303.  416. 
prevention  313,420. 

Black  rot  ot  grapes— 
m  France,  313. 
in  Italy,  303. 
in  Virginia,  306. 
notes,  51,  54,  62.  163, 169, 174,  304. 
i  treatment  169,  309,  3lu,  311. 
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Black  rot  of  sweet  potatoes,  55,  300,  411. 

Black  rust  of  cotton,  299. 

Black  spot  of— 
peaches,  9l,  374. 
plums,  99. 

Bladder  plums,  409. 

“Bleaching  powder  ”  for  club  root,  85. 

Blight — 

and  canker,  American,  remedy,  173. 
tire,  in  Africa,  410. 

notes,  412. 
leaf,  of— 
cotton,  403. 
gooseberry, 374. 
pear,  411,  417,  419. 
quince,  remedy,  411. 
rose,  417. 

Southern  tomato,  300. 
strawberry  leaf,  treatment,  174, 417. 
sycamore,  95, 413. 

Blight  of — 

Alternanthera  leaves,  414. 
apple,  304. 

bean,  tufted  leaf,  411. 
chrysanthemums,  414. 
fruit-tree  leaves,  412. 
grape,  in  New  York,  310. 

Hydrangea,  55. 

nursery  stock,  treatment,  170. 
orange — 
causes,  32, 33 
distribution,  32. 
nature,  32. 
notes,  162. 
remedies,  33,  34. 
peach  description,  36. 
pear — 

effect  of  wreather,  374. 
eradication,  295. 
freedom  from,  405. 
notes,  163, 174,  374,  412. 
remedy,  313. 

results  of  investigations,  165. 

Windsor,  remedy,  410. 
pear  blossoms,  411. 
pear  leaf— 

Bordeaux  mixture,  175. 
notes,  168, 174. 
treatment,  169, 174. 

Pelargonium,  166. 

Petunia,  414. 
plum,  94, 173,  304. 
plum  trees,  treatment,  173. 
potatoes — 

experiments  with  Bordeaux  mixture,  172, 175. 
in  Ireland,  162. 
notes,  62, 171, 172, 174,  307, 407. 
treatment,  417. 
wheat — 

cause  and  remedy,  408. 

notes,  95. 

Blister  of— 

peach,  copper  sulphate  for,  173. 
pine,  413. 

Bloom  on  leaves,  use,  297. 

Blossom  blight  of  pear,  411. 


Blue  grass,  smut,  98. 

Bluestone  for  wheat  smut,  416. 

Bordeaux  mixture- 
adhesiveness,  204,  310. 
analysis  of  dry,  314. 
as  a  fungicide.  77,  308,  312. 
color  test,  369. 
combined  with — 

Paris  green,  310. 
soap,  370. 

corn  smut  not  prevented  by,  171. 
effect  on — 

color  of  leaves,  206,  209. 
germination  of  potatoes,  174. 

Japan  pear  stock,  245. 
leaf  blight,  243. 

leaf  blight  of  American  pear  stock,  247. 
lichens,  264,  267. 

Mahaleb  cherry,  250. 

Marianna  plum,  255. 

Mazzard  cherry,  252. 

Myrobolan  plum,  254. 
quince  stocks,  248. 
vegetation,  175. 
wheat  plants,  215. 
wheat  rust,  208,  210,  214,  216,  224. 
formula,  12,  22,  26,  174,  175,  200,  217,  222,  262. 
history,  415. 
influence  on  dew,  205. 
keeping  qualities,  376. 
lime  not  necessary,  312. 
methods  of  making,  175,  365,  371. 
notes,  174,  306. 
objections,  311. 

objections  to,  on  grapes  in  New  York  market, 
175. 

stimulant  to  growth  of  grapevines,  410. 
stock  solutions,  337. 
used  for — 

downy  mildew  of  grape,  52. 
fungous  diseases,  419. 
grape  rot,  54. 

horse-chestnut  leaf  blight,  353. 
pear  leaf  blight,  175,  333. 
potato  disease,  23,  159,  172,  173,  174,  175,  306, 
386,  387. 

wheat  rust,  218,  219. 
testing  for  free  copper,  337,  368. 
wetting  power,  204,  205. 
wine  not  affected  by,  173. 

Botanical  notes,  62. 

Botanist  of  New  York  State,  annual  report,  147. 
Botanists,  station,  work,  401. 

Botany,  fossil,  148. 

Bramble  rust,  412. 

Branch  knot  of  hackberries,  distribution  and 
ravages,  57. 

Brassica,  liable  to  attack  of  club  root,  84. 

Brefeld,  Oscar,  51. 

Brome  smut,  98. 

Brown  rot  of — 
grape,  treatment,  62,  309. 
peach,  92. 
stone  fruits,  57. 

Brunissure  and,red  spider,  403. 

Buckwheat  mildew,  62. 
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"Bud,  nurserymen’s  use  of  term,  252. 

Bunt.  (See  Stinking  smut  of  wheat.) 

Burgundy  mixture  modified,  formula,  174. 

Burnt  spofs  on  leaves,  cause,  295. 

Burrows  of  insects  mistaken  for  fungi,  272. 

C. 

Cabbage — 

bacterial  disease,  160. 
club  root,  79, 84,  316,  408. 
diseases, 300. 

worms,  fungous  disease  of,  61, 314. 

California  vine  disease,  154,  294. 

Callose,  140. 

Cancha,  name  of  cotton  disease,  etc.,  48. 

Canker  of — 
apple,  411. 
clover,  407. 
fruit  trees,  403. 
larch,  notes,  166, 304. 

Carbonate  of  copper.  (See  Copper.) 

Carnation — 
diseases, 300. 

diseases,  treatment,  116, 118. 
rust,  167,  305,306,413,414. 

Carposporanginal  A  scomycetes,  391. 

Caterpillar — 
fungi  on,  317. 

New  Zealand  vegetable,  191. 

Cat,  fungi  causing  disease,  401. 

Cattle,  lumpy  jaw,  due  to  a  fungus,  293. 

Cattleyas,  disease,  403. 

Cauliflower,  club  root,  408. 

Cedar  apple  fungus,  102, 164. 

Ceiery — 

diseases,  407,  408. 
rust,  299. 

Cell,  death  of,  109. 

Cells,  behavior  of  normal  living,  150. 

Ceratocystis  ftmbriata  (See  Sweet  potato  black  rot). 
Cercospora  circumscissa — 
almond  disease  caused  by,  remedies,  232. 
effect  on  almond  trees,  233. 
manner  of  growth,  233, 358. 
suggestions  for  treatment,  77,  78. 
treatment,  309. 

Cercosporae  from  Alabama,  330. 

Cercospora  on  peach,  375. 

Cereals — 
diseases,  301,408. 
diseases,  treatment,  416,  419. 
rust,  52, 174,  301. 

rust,  prevention,  53.  • 

rusted  and  blighted,  experiments,  408. 
smut  in,  treatment.  52, 311,  407. 

Cerebritis  of  horses,  attributed  to  Aspergillus, 
191. 

Chdlara  ungeri ,  spore  formation,  5. 
Charlottesville,  Ya.,  experiments,  16. 

Chemical  notes  on  fungicides,  342. 

Cherry — 

action  of  rust,  356. 

affected  by  Cylindrosporium  padi,  101. 
black  knot,  56,  60,  171,  300,  416. 
disease, 164. 

Fusieladium,  411. 
leafblight,  experiments,  249. 


Cherry — Continued . 
leaf  spot,  62. 

Malialeb,  budded,  effect  of — 

ammoniacal  copper  carbonate,  250. 

Bordeaux  mixture,  250. 

Mazzard,  budded,  effect  of— 
ammoniacal  copper  carbonate,  252. 

Bordeaux  mixture,  252. 

Mazzard,  experiments,  251. 
powdery  mildew,  251. 
spot  disease,  192. 
spot  disease,  treatment,  174. 
tree  disease,  412. 

Chestnut  disease,  408. 

Chinch  bugs  — 
bacterial  disease,  316. 
cholera,  59. 
fungi  affecting,  424. 

Chinese  insect  drug,  329. 

Chlorosis  in  plants,  treatment,  154,  415. 

Chloride  of  lime,  effect  on  pear  leaves,  267. 

C  hry  s  an  them  urn— 
blight,  414. 
cuttings,  disease,  305. 

Citron,  diseases,  409. 

Citrus,  diseases,  162. 

Clavaria— 
new  species,  426. 
notes,  427. 

Clematis  cuttings,  disease.  305. 

Climax  nozzle,  effect  of  spray  on,  359. 

Clover — 
canker,  407. 
disease,  408. 
rust,  99. 
scarlet,  rot,  411. 
smut,  99. 

Club  root — 
anatomy,  81. 
bibliography,  86. 

“bleaching  powder”  for  prevention  of,  85. 

cause,  81,  84, 86, 408. 

description,  80. 

distribution,  79. 

effect  of  fertilizers,  85. 

effect  of  weather  on  germination  of  spores,  84. 

experiments  to  develop  the  parasite,  79. 

injury  caused  by,  79. 

in  the  United  States,  79,316. 

lime  as  a  preventive,  85. 

of  cabbage,  80,  408. 

of  cauliflower,  408. 

of  turnips,  80. 

origin  of  disease,  79,  408. 

plants  affected,  79. 

prevalence,  84. 

preventives,  84,  85,  408. 

propagation,  84,  85. 

soils  least  subject  to,  85. 

spore,  description,  84. 

sterilization  of  soil  as  a  preventive,  85. 

synonyms,  79. 

work  on,  298. 

Coffee — 

growing  in  Ceylon,  381. 
leaf  disease,  treatment,  299. 
plant,  parasites,  160. 


437 


Coflee — Continued, 
rust,  381, 407. 

Cold,  effect  on  growth  of  plants,  296. 

Conidia — 
development,  391. 

formation  and  separation  in  Peronosporea),  144. 
relation  to  sporangia,  50. 

Conifers—  , 

diseases,  396. 
fungi,  398. 

Constantin  and  Dufour,  award  of  prize  to,  319. 
Constitutional  health  of  plants,  317. 

Cooke,  M.  C.,  379. 

Copper — 

absorption  by  soil,  308,  402. 
acetate — 
adhesiveness,  310. 
for  grape  mildew,  309. 
formula,  12. 

and  lime  solutions,  mixing,  369,  370. 
basic  carbonate  mixture,  notes,  343. 
borate  mixture — 
adhesiveness,  204. 
effect  on  wheat  rust,  223. 
formula,  201,  222. 
notes.  343. 

wetting  power,  204,  205. 
carbonate — 
analysis,  175.  " 
cost,  239,  361. 
formula,  78, 173, 361, 411. 
in  ammonia,  17. 
in  suspension,  formula,  12. 
compounds — 
adhesiveness,  310,  417. 
adulteration,  314. 
for  plant  diseases,  168,  173,  176. 
toxicology,  309. 

free  in  Bordeaux  mixture,  test,  337, 368. 
fungicides,  effects  on  weeds,  174. 
gypsum,  for  grape  mildew.  312. 
in  foods,  313. 
in  potato  tubers,  174. 
in  soils — 

influence  on  vegetation,  307,  423. 
reaction,  312. 
in  unsprayed  grapes,  313. 
on  apples,  309. 
on  fruit,  307. 
on  grapes,  401, 402. 
on  potatoes,  amount,  402. 
on  sprayed  fruit,  402. 
on  tomatoes,  308. 
salts— 

as  fungicides,  308. 
injurious  to  vegetation,  174,  421. 
possible  source  of  danger,  58,  174. 
silicate  mixture,  346. 
soda  mixture  for  grape  mildew,  312. 
adliesrveness,  310. 
for  grape  mildew.  312. 
solutions  and  soil,  313. 
sucrate  mixture,  346. 
sulphate — 

absorption  by  roots,  421. 
action  on  soil,  312. 


Copper— Continued, 
sulphate — Continued.  » 

analysis,  175. 
cost,  239,  361. 

effects  on  germination  of  corn,  174. 
for  grain,  170. 
for  mildew,  167. 
fungicidal  value,  173,  312. 
methods  of  dissolving,  365. 
for  peach  blister,  103. 
for  potato  diseases,  173.  309. 
for  smut  on  seed  wheat,  175. 
stock  solution,  365, 366. 
sulphite  mixture,  318. 
vitality  of  seed  wheat  impaired  by,  421. 
Copperas  as  fungicide,  312. 

Copperdine,  analysis,  175,  314. 

Corals,  Achlya  penetrans  in,  271. 

Cordyceps — 
new  species,  329. 
notes,  429. 

Corn — 

germination  retarded  by  copper  sulphate,  174. 
moldy,  supposed  cause  of  staggers  in  horses, 
191. 
smut — 

experiments,  171. 
influence  on  cattle,  317. 
notes,  174, 410. 
treatment,  421. 

Corrosive  sublimate  solution- 
treatment  for  wheat  rust,  218. 
use  on  seed  wheat,  204. 

Cortinarius.'new  species,  427. 

Cotton— 
anthracnose,  298. 
anthracnose,  description.  301. 
black  rust,  299. 
disease  in  Ecuador,  320. 

Doassansia,  48. 
growing  in  Russia,  159. 
leaf  blights,  403. 
plants,  diseased,  48. 
root  rot,  cause,  298. 
rust — 

description,  48. 
in  Ecuador,  47,  320. 

Cracking  and  spotting  of — 
fruit  and  vegetables,  163. 
grapes,  164. 
peaches,  374. 
pears,  405. 

Cranberry- 

diseases,  experiments,  163. 
diseases,  treatment,  311. 
gall  fungus,  treatment,  303. 
scald,  170. 

scald,  treatment,  303. 

Crittogamia  agraria,  51. 

Crown  gall  on  trees,  377. 

Cryptogamic  laboratory  at  Ithaca,  N.  Y.,  401. 
Cucumber — 
diseases,  156, 160.  408. 
mildew,  57. 

Peronospora,  62. 
powdery  mildew,  408. 
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Cucumber — Continued, 
root-gall  disease,  408. 

Cucurbits — 

notes  on  bacteria,  160. 
treatment  of  diseased,  417. 

Culture — 
cell,  430. 

media,  methods  of  making,  4. 
tubes  of  agar,  device  for  rolling,  430. 

Cupric — 

ferrocyanide  mixture- 
adhesiveness,  204. 
effect  on  color  of  leaves,  209. 
effect  on  wheat  rust,  223. 
formula,  201, 222. 
notes,  344. 

wetting  power,  204,  205. 
hydrate  mixture,  344. 
hydroxide  mixture- 
adhesiveness,  204. 
effect  on  wheat  rust,  224. 
formula,  201,  222. 
notes,  344,  345. 
oxychloride  mixture- 
notes,  347. 
tribasic,  347. 
polysulphide  mixture — 
effect  on  wheat  rust,  224. 
formula,  222. 
notes,  345. 

sulphate,  ammonia  and  soap  mixture.  347. 

Cupuliferem,  symbiosis.  388. 

Curl  of  peach- 
effect  of  weather,  88,  314,  375. 
in  Victoria,  404. 
notes,  375, 412. 
treatment,  314, 421 . 

Currant — 

anthracnose,  description,  101. 
canes,  destructive  disease,  163. 
diseases,  description,  101. 
spot  disease,  192. 
spot  disease,  treatment,  174. 

Cuttings,  fungi  attacking,  305. 

Cyclone  nozzle,  effect  of  sprays  on,  359. 

Cyphella,  species,  427. 

D 

Daffodil,  disease,  403. 

Damping  off- 
notes,  57, 158,  316,  414. 
of  eggplant,  408. 
remedy,  416. 

Deadheads,  obscure  disease,  402. 

Dew,  influence  on  grape  mildew,  314. 

Die- back  of  orange- 
causes,  30, 154,  405. 
distribution,  30. 
effect  of  soil,  295. 
nature,  29. 
remedy,  30,  295. 

Dietel,  P.,  42. 

Diorchidium,  notes  on  revision,  428. 

Diseases,  fungous — 
economic  study,  59. 
experiments  in  treatment,  17. 
influence  of  climatic  conditions,  88,  293, 374,  375. 
in  Iowa,  95. 


j  Diseases,  fungous  -Continued, 
list,  174. 

modern  methods  of  treating,  309. 
notes,  164. 

of  plants,  does  spraying  for,  pay,  175. 
of  pomaceous  fruits,  recent  progress  in  treat¬ 
ing,  170. 
on  plants,  286. 
powders  for,  60. 

relation  of  host  to  parasite,  150. 
some  epidemic,  relation  between  host  and  para¬ 
site,  150. 

study  at  Paris,  294. 
study  in  Germany,  294. 
treatment,  59, 167, 169, 173, 174. 

Downy  mildew — 
notes,  52. 
of  grape,  163,  306. 
of  grape,  treatment,  62,  309,311. 
of  potato.  Bordeaux  mixture  for,  172. 
Drumstick  tree,  fungi,  324. 

Duncan,  P.  H.,  271. 

E. 

Eau  celeste — 
as  a  fungicide,  308. 
effect  on  lichens,  266. 
for  spraying  grapes,  170. 
modified — 

adhesiveness,  236. 
as  a  fungicide,  308. 
cost,  239. 

effect  on  almond  disease,  238. 
formula,  12, 174,  235, 360 
Edible  fungus  from  New  Zealand,  323. 
Eggplant— 
damping-off,  408. 
disease,  160,  300. 

Elder  rust,  57. 

Electricity,  effect  on- 
fungi,  308,401. 
lettuce  mildew,  314. 

Ellis,  J.  B.  ( See  Fungi,  new  species.) 
Entomosporium  maculatum ,  experiments  to  pre¬ 
vent,  242,  247. 

Epidemic  disease,  factors,  151. 

Ergot,  notes,  174,  329. 

Errata,  431. 

Errata  to  index  to  literature,  291,  399. 

Ervsiphe*  from  Carolina  and  Alabama,  53. 
Eucalyptus,  fungi  on,  321. 

I  European  plane,  disease,  305. 

Everhart,  B.  M.  (See  Fungi,  new  species.) 
Exosporangial  ascomycetes,  391. 

Experiments  in  the  treatment  of  plant  diseases,  12- 
Experiments  with  fungicides  to  prevent  leaf 
blight  of  nursery  stock,  338. 

Eycleshymer,  A.  C.,  79,  316. 

F. 

Fairchild,  D.  G.,  1,  240,  338. 

Falling  of  eggplant,  408. 

Farlow,  W.  G-,  135. 

Favolus,  discussion  of  genus,  324. 

Fermentation  by  yeast  organisms,  424.  ^ 

Ferric — 

and  ferrous  salts,  action  on  leaves,  379. 
chloride  and  phenol  mixture,  348. 
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F  erric — Contin  ued . 
chloride  solution — 
adhesiveness,  204. 
formula, 201. 
wetting  power,  204,  205. 
hydrate  mixture,  349. 

Ferrous  ferrocyanide  mixture — 
adhesiveness,  204. 
effect  on  color  of  leaves,  206,  209. 
effect  on  wheat  rust,  210,  224. 
formula,  200,  222. 
notes,  348. 

wetting  power,  203,  204,  205. 

Ferrous  sulphate  solution  — 
formula,  201. 
injury  to  foliage,  205. 
treatment  for  wheat  rust,  218,  219. 
wetting  power,  204,  205. 

Field  notes,  88,  373. 

Filbert,  fungus  affecting,  410. 

Fire  blight- 

in  New  South  Wales,  410. 
notes,  163,  412. 

Fischer,  A.,  135. 

Fish  eggs,  diseases,  408. 

Flax,  diseases,  156. 

Flora  of  Jamaica,  additions,  187. 

Florida — 

adaptation  of  soil  to  orange  culture,  28. 
diseases  of  orange,  27. 

Fomes,  new,  from  northern  Montana,  52. 
Foot  rot- 
causes,  31. 
distribution,  31. 
nature,  30. 
notes,  i55,  405. 

of  citron  trees  in  Corsica,  156. 
oxide  of  iron  for,  167. 
remedies,  31. 

sour  stocks  for  prevention,  154,  156. 
Forage  plants— 
fungi  affecting,  95. 
of  Iowa,  fungous  diseases,  161. 

Forays,  fungus,  152. 

Forest- 

relations  to  orchards,  56. 
trees,  diseases,  301. 
trees,  fungi,  304,  413. 

Fossil— 

Achlya,  271. 
botany,  148, 154. 
fungus — 

from  coal  measures,  269. 
new,  324. 
notes,  268. 

French  pear  stocks— 
budded,  258,  261. 
experiments,  243. 
weight  and  measurement,  244. 

Frost,  protection  of  plants  from,  415, 416. 
Frosty  mildew,  91,  92. 

Fruit- 

copper  on,  307,  402. 
cracking,  163. 

culture  in  foreign  countries,  140. 
diseases,  162,  301,  307,  401,  412, 414,  416, 421. 
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Fruit— Continued . 
lime  as  a  preservative,  173. 
pomaceous,  recent  progress  in  treating  diseases, 
170. 

sprayed,  harmless,  309. 
spraying  for  fungi,  419. 
trees — 

canker  in,  403. 
fungi,  303. 
leaf  blight,  412. 
powdery  mildew,  412. 
sun  scald,  405. 

Fumagine  of  citron,  410. 

Fungal  symbiosis,  388. 

Fungi— 

action  on  arsenic,  317. 
affecting  forage  pla.nts,  95. 
and  insects,  losses  caused  by,  401. 
and  plant  diseases,  400. 
and  variegated  plants,  406. 
attacking  cuttings,  305. 
attractive,  318. 

Australian  handbook,  379. 
biology,  314. 

Brefeldian  system,  389. 

British,  new,  425,  427. 

British,  review,  324. 
classification,  138. 
classification  of — 

Brefeld  's.  50. 

Cooke’s,  379. 

Fischer’s,  138. 
von  Tavel's,  395. 

Zopf’s,  284. 
collecting,  331. 

constitution  of  membrane,  143. 
culture,  178,  315. 
curious,  192. 

description  of  some  new  species,  374. 
descriptions,  278. 
destruction  of  injurious,  313. 
dispersion  of  spores,  317. 
distribution,  180. 
edible — 
notes,  153. 

of  Great  Britain,  293. 
two  Japanese  185. 
entomogenous,  190. 
fleshy,  plaster  casts  of,  186. 
fossil,  from  coal  measures,  267,  268. 
fossilized,  why  rarely,  269. 

I  geographical  distribution,  380,  423. 

I  glucose  in,  177. 
growth,  430. 

higher,  early  researches,  51. 

illustrations,  321. 

immunity  of  healthy  plants,  317. 

in  hothouses,  316. 

in  open  air  in  Sweden,  316. 

interchange  of  gases,  356. 

introduced  into  Sweden,  316. 

large,  324. 

lower,  189,  190. 

mannite  in,  176,  177,  315. 

morphology,  180,  389. 

mounting,  331. 
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Fungi— Continued. 

new  species,  44,  54,  130,  181,  182.  183,  188,  189, 
190,  191,  274,  281,  319,  320,  321,  322,  323,  324, 
325,  326,  327,  328,  329,  330,  331,424,  425,426,  427. 
new  species  from— 

New  Zealand,  319,  424. 

North  and  South  America,  44. 

North  American,  59. 

notes,  148,  186,  324,  425. 

poisonous,  316,  424. 

preservation  of  fossil,  268. 

prize  for  work  on,  319, 

reagents  used  in  studying,  140,  194. 

reproduction,  318. 

rules  for  describing,  183,  321. 

rust,  158. 

smut,  56. 

spore  germination,  178. 

starch  in,  177,  315. 

suspicious,  317. 

trehalose,  176,177,315. 

trimorpliism,  327. 

used  as  food  in  New  Zealand,  400. 

Fungi  of — 

Australia,  descriptions,  180,  185. 

Bolivia,  descriptions,  188. 

Bristol  district,  180,  193. 

Gulf  of  Juan,  321. 
hot  climates,  188. 

Italy,  177,186. 

Montana,  54. 

Nova  Scotia,  183. 

phanerogams,  symbiotic  action,  157. 

United  States,  provisional  host  index,  135, 182. 
Warwickshire,  182. 

Fungi  on- 

alga? ,  428.  (See  Lichens.) 

cabbage  worms,  314. 

caterpillar,  317. 

forage  plants  and  cereals,  95. 

fruit  trees,  303. 

insects,  178,  314,  316. 

leaves  of  Sarracenia  purpurea ,  189. 

locust,  314. 

Fungi,  parasitic — 
affecting  higher  animals,  179. 
and  saprophytic,  315. 
nature,  51. 
notes,  123, 187. 

relation  to  plant  diseases,  158. 

Fungicidal  action,  theory  regarding,  56. 
Fungicide,  new,  414. 

•  Fungicides — 
abuse,  170. 

adhesiveness,  202,  203, 204. 
analysis,  175. 

apparatus  for  applying,  416. 
application,  62, 174,  312. 
combined  with  arsenites,  172, 418. 
combined  with  insecticides,  420. 
comparative  value  of  various,  15,  20. 
cost,  174,  239. 

effect  on  vitality  of  seeds,  308. 
for — 

apple  scab,  17. 

leaf-blight  of  nurserj  stock,  338- 
nursery  stock,  242. 


Fungicides — Continued, 
for — Continued. 

Septoria  of  raspberry  and  blackberry,  22, 26. 
formulas,  12, 174,  262. 
liquid  and  powder,  408. 
manner  of  applying,  417. 
method  of  preparation,  340. 
notes,  168,  309. 
requisites  for  useful,  341. 
summary  of  action  on  pear-leaf  blight,  351. 
test  of,  in  treating  fungous  diseases.  402. 
tests  for  purity,  314. 

used  in  wheat  rust  experiments,  199,  216,  222. 
use  of  milk  with,  202. 
use  of  soap  with,  202. 
wetting  power,  202. 

Fungous  diseases — 
discussion  on  treatment,  419. 
epidemics,  occurrence,  398. 
influence  of  climatic  conditions,  88,373,401. 
list,  174. 

losses  caused  by,  400. 
powders  for,  60. 
treatment,  170,  174,  176. 
work  on — 

by  Division  of  Vegetable  Pathology,  401. 
in  New  York,  401. 

Fungus — 
new  fossil.  324. 

parasitic  on  Aleyrodes  citri ,  363. 

Fusicladium  dendriticum  (See  Apple  scab). 
Fusicladium  in  apple  orchards,  373,  412. 

G. 

Galloway,  B.  T„  12,  39,  44,  77,  195,  372. 
Galloway  sprayer,  313. 

Garrett  Park,  Md., — 
experiments  on  wheat  rust,  197,  212. 
weather  record,  209. 

Gasteromycetes — 

new  or  imperfectly  known,  185,  427. 
notes  on  development,  394. 

Geneva,  N.  Y.,  experiments,  on— 
leaf-blight,  257. 
nursery  stock,  240. 

Geranium  disease,  305. 

Germany,  study  of  plant  diseases,  294. 
Ginger-beer  plant,  424. 

Glucose  in  fungi,  177. 

Go-back  (See  Blight  of  orange). 

Goff,  E.  S.,  17. 

Gooseberry— 
cluster-cup  fungus,  101. 
disease,  164. 
leaf-blight,  374. 

mildew,  treatment,  168, 170, 173,  417, 418. 
spot  disease,  192. 

Grain — 
fungi,  302. 
intoxicating,  301. 
smuts,  53. 
treatriient,  418. 

Grape— 

anthraenose,  163, 165,  303. 
anthracuose,  treatment,  302,  308. 
black  rot — 

copper  sulphate  and  soda  for,  311, 
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Grape — Continued, 
black  rot — Continued, 
in  France,  313. 
in  Italy,  303. 
in  Virginia,  300. 
notes,  54,  62,  163,  169,  304. 
treatment,  169,  310. 
work,  174. 

blight,  in  New  York,  310. 
clusters,  bacterial  disease,  303. 
diseases — 

Kirchner  on  method  of  classifying,  286. 
notes,  165,  169,  411, 
spraying  machinery,  313. 
treatment,  12,  168,  306,  309,  311,  313,  410,  414, 
417,  422. 
diseases  in — 

Baden,  410. 

Illinois,  313. 

New  South  Wales,  302. 
western  New  York,  54. 
downy  mildew,  163. 
grafts,  description  of  disease,  165. 
growing  in  United  States,  310. 
leaf  hopper,  fungous  disease,  61. 
mildew — 

acetate  of  copper  for,  309. 
copper  for,  312. 
influence  of  dew,  314. 
notes,  57,  306. 

treatment,  167, 168,  307,  308,  417. 
new  disease,  165,  403. 
oidium,  sulphur,  416. 

Peronospora,  169. 
powdery  mildew,  169,  373. 
ripe  rot,  description,  304. 
roots  affected  by  Yibrissea  hypogea,  102. 
rust  in  New  York,  310. 


I  Heart  rot  of  sugar  beets,  161. 

Hemiasci,  families,  391. 

Hemibasidia,  origin,  390. 

Hemp,  fungi,  406. 

Hepatic®,  symbiosis.  388. 

Heteroecism,  doubtful  in  Puccinia  coronata,  etc., 
327. 

Heteroecisinal  fungi.  422. 

Hickory,  fungi,  413. 

Hirneola polytrichia,  used  as  food,  400. 

Holcus  lanatus,  destroyed  by  Puccinia,  409. 

Holland,  tobacco  disease,  382. 

Hollyhock — 
anthracnose,  306. 
disease,  new,  61,  320. 
disease,  notes,  166,  167,  300. 
rust,  44,  57. 

Hop  rust  in  Africa,  404. 

Horse-chestnut  leaf  blight,  treatment,  352. 

Horse-radish  disease,  298,  300. 

Host  index,  Farlow  and  Seymour’s,  135. 

Hot  water  treatment  not  useful  for  wheat  rust, 
218.  219. 

Howell,  A.  M.,  13. 

Hydrangea  blight,  55. 

Hymen  omycetes — 
catalogue,  186. 
new  species,  187. 
notes  on  development,  394. 

Hyphomycetes,  new — 
genera,  429. 

North  American,  191, 

!  Hypochnus,  new  species,  324. 

;  Hypocrea,  429. 

I. 

Index,  host,  of  fungi  of  United  States,  135. 

Index  to — 


vine — 

brunissure,  403. 
effect  of  lightning,  296. 
red  spider,  403. 
root  tumors,  405. 

Grapes — 

copper  deposit  on,  401, 402. 
cracking, 164. 
scalding,  164. 
sprayed — 
notes,  311. 

with  Bordeaux  mixture,  action  of  New  York 
board  of  health  regarding,  175. 
with  eau  celeste,  170. 

Greenland  fungi,  new,  425,  426. 

Greenville,  S.  C.,  experiments,  13. 

Greeneria,  429. 

Gulf  of  Juan,  new  fungi,  321. 

Gum  diseases  of  orange.  (See  Foot  rot.) 
Gumming  of  orange  in  Africa,  405. 

Gummosis  of  citron  trees  in  Corsica,  156. 
Gymnoascus,  new  species,  428. 

Gymnosporangium,  Connecticut  species,  428. 

II. 


Haberlandt,  G.,  381. 

Hackberry  branch  knot,  distribution,  etc.,  57. 
Halsted,  B,  D.,  1, 


literature,  153,  293,  400. 
literature,  errata,  291,  399. 

North  American  mycological  literature,  52. 
India — 
fungi,  325. 


rubber  tree,  leaf  spot,  60. 
rust  and  mildew,  298. 

Indian  bread,  account,  325. 

Indian  corn— 
rust,  299. 
smut — 

influence  on  cattle,  317. 
notes,  298,  410. 

Insect  drug,  Chinese,  329. 

Insect,  rust  spores  eaten  by,  319. 

Insecticides  - 

apparatus  for  applying,  416. 
combined  with  fungicides,  formula,  176. 

Insects — 

distribution  of  smut  spores  by,  158. 
fungi  on,  178,  314,  316,  317,  318,  330,  423,  429. 
fungous  diseases,  313,  318,  424. 
method  of  preventing  and  checking  attacks,  154, 
176. 

Interrelations  of  wild  and  cultivated  plants,  406. 
Iowa,  new  fungous  diseases,  95. 

Iron  borate  mixture — 
effect  on  wheat  rust,  224, 
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Iron  borate  mixture — Continued, 
formula,  222. 
notes,  349. 

Iron — 

causing  injury  to  leaves,  379. 
chloride  not  useful  for  corn  smut,  171. 
sulphate — 

as  a  fungicide,  312. 
for  chlorosis,  415. 
for  fruit  trees,  414. 
solution,  174. 

treatment  for  wheat  rust,  218. 
sulphide  mixture — 
effect  on  wheat  rust,  224. 
formula,  174,  222. 
notes,  349. 

Italy,  fungi,  325,  328,329. 

J. 

James,  J.  I'.,  268. 

Jannicke,  W.  (See  Alten,  H.) 

Japan  pear — 

leaf  blight,  effect  of  ammoniacal  copper  carbon¬ 
ate,  245. 
stocks  — 
budded,  259,  261 

effect  of  Bordeaux  mixture,  245,  246. 
treatment,  245. 

Japy— 

knapsack  spraj  er,  improved,  39. 
pump,  39, 110,  313. 
sprayer — 
cost,  41. 
description,  40. 

J  ava — 

coffee-leaf  disease,  treatment,  299,381. 
parasitic  fungi,  381. 
rainfall,  381. 

trip  to,  by  Haberlandt,  381. 

Jensen — 

hot-water  treatment  of  wheat  and  oats,  57, 
170, 171. 

process  for  smut,  new  method,  372. 

K. 

Kelsey  plum- 

budded  upon  jieach,  228. 
rosette  affecting,  227. 

Kirchner,  0.,  286. 

Knapsack  sprayers — 
cost,  41. 

for  prune  orchards,  357. 
improved  Japy,  39. 
new,  39,  509,  310. 
notes,  313. 

L. 

Lactuca,  fungus  affecting,  407. 

Lcestadia  bidwellii.  (See  Black  rot  of  grapes.) 
Lagerheim,  G.,  44,  103. 

Larch — 

canker  of,  166,  304. 
diseases,  397. 
fungi,  413. 

Leaf  assimilation,  experiments,  297. 

Leaf  blight,  effect  on  pear  seedlings,  242. 

Leaf  blight  of — 

Alternanthera,  414. 

American  pear  stock,  effect  of— 
ammoniacal  copper  carbonate,  247. 


Leaf  blight  of— Continued. 

Bordeaux  mixture,  247. 
cherry,  experiments,  249, 250. 
cotton,  403. 
fruit  trees,  412. 
gooseberry, 374. 
horse  chestnut,  treatment,  352. 

Japan  pear,  effect  of— 

ammoniacal  copper  carbonate,  245. 

Bordeaux  mixture,  245,  246. 
nursery  stock,  170. 
nursery  stock,  fungicides  for,  338. 
pear- 

action  of  fungicides,  351. 
description,  241. 

effect  of  ammoniacal  copper  carbonate,  243. 
effect  of  Bordeaux  mixture,  243, 312. 
experiments  to  prevent,  242. 
notes,  168,  304. 
spraying,  419. 

treatment,  300,  307,  309, 310, 333,  411, 417. 
plum,  experiments,  253. 
quince,  168,  247. 
quince,  remedy,  411, 417. 
strawberry,  treatment,  302,  308,  417. 
tufted,  of  bean,  411-5 
Leaf- 

curl  of  orange.  (See  Blight  of  orange.) 
curl  of  peach.  (See  Curl  and  Peach. ) 
disease  of  strawberry,  remedy,  416. 
glaze  of  orange,  cause,  36. 
rust  of — 
beet,  cause,  408. 
peach,  92,  412. 
plum,  412. 
j  spot  of— 

alfalfa,  411. 
almond,  66,  233. 
cherries,  effect,  62. 

India-rubber  tree,  60. 
orange,  causes,  35. 
orange,  distribution,  35. 
orange,  nature,  34. 
plums,  effect,  62. 
screw  palm,  60. 

Leaves,  decay  spots,  56. 

Leguminosse — 

absorption  of  free  nitrogen.  159. 
root  tubercles,  80,  297. 

Uromyces,  327. 

Lemon  scab — 
gum  in,  remedy,  420. 
notes,  162. 

Lettuce- 
diseases,  160. 
mildew — 

effect  of  electricity,  314. 
notes,  406. 
sulphur,  312. 
rotting,  408. 

wild,  fungus  affecting,  407. 

Lichens— 
biology.  318. 

effect  of  Bordeaux  mixture,  264, 265, 267. 
effect  of  eau  celeste,  266. 
on  pear  trees,  removal,  264. 
symbiosis,  388. 

Lightning,  effectmn  grape  vines,  296. 
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Lily  disease,  151, 167. 

Lima  bean,  mildew,  62. 

Lime — 

a  preservative  for  fruit,  173. 
a  preservative  for  potatoes,  173. 
chloride,  etfect  on  pear  leaves,  267. 
milk,  stock  solution,  367. 
preventive  of  club  root,  85. 
slaking  for  Bordeaux  mixture,  366. 
stock  solution,  337,  366. 
with  arsenites,  418. 

Limes,  a  disease,  157. 

Linseed  disease — 
in  India,  162. 
treatment,  302. 

Literature — 
errata  to  index,  291. 
index  to,  153,  293,  400. 

mycological,  index  to  North  American,  52. 
reviews  of  recent,  50, 135,  282,  378. 

Locust,  fungi  on,  314,  316. 

Lombardy  poplar,  disease,  305. 

Loose  smut  of  wheat,  test  of  fungicides  to  pre¬ 
vent,  172. 

Lucern  disease,  298. 

Lumpy-jaw  of  cattle  due  to  a  fungus,  293. 

M. 

Macrosporium — 
parasitic  on  melon,  373. 
potato  disease,  408. 

Mahaleb  cherry,  budded— 
effect  of  ammoniacal  copper  carbonate,  250. 
effect  of  Bordeaux  mixture,  250. 
experiments,  249. 

Maize — 

disease  in  Australia,  298. 
rust,  299. 

Mai  di  Goma.  ( See  Foot  rot.) 

Mangin,  L.,  140,141, 143, 144. 

Manhattan,  Kans.,  wheat  rust  experiments,  213, 
215. 

Marianna  plum  stocks  budded — 
etfect  ot  ammoniacal  copper  carbonate,  255. 
effect  of  Bordeaux  mixture,  255. 
experiments,  254. 

Marianna  plum  stocks,  rosetted  peach  budded  on, 
227. 

Marsh-mallow  rust,  connection  with  wheat  rust, 
302. 

Masson  mixture,  306. 

May  beetle,  fungi  423. 

Mayer,  A.,  382. 

Mazzard  cherry,  budded,  effect  of— 
ammoniacal  copper  carbonate,  252. 

Bordeaux  mixture,  252. 

Melon- 

bacterial  disease,  303. 
disease,  new,  373. 
disease,  301. 
fungi  on,  373. 

Murcuric  bichloride,  effect  on  pear  leaves,  267. 
Merulius,  additions,  54. 

Mesomycetes — 
classification,  51. 
definition,  389. 

Meteorological  conditions  at  Ithaca,,  Wis.,  17. 


Microorganisms— 
from  diseased  peach  trees,  230. 
secretions,  315. 

Mildew — 

copper  sulphate,  168. 
downy — 

first  appearance  in  Switzerland,  52,  163. 
of  grape,  treatment,  62,  309,  311. 
of  potato,  172. 
effect  of  electricity,  308. 
frosty— 
notes,  91, 92. 
of  peach,  304. 
in  India,  298. 

Mildew  of — 

Alyssum,  56. 
buckwheat,  62. 
cucumber,  57. 

gooseberry,  treatment,  168, 170, 173,  417. 
grapes— 

acetate  of  copper  for,  309. 
influence  of  dew,  314. 
notes.  57,  306. 

treatment,  108,  307,  308,  312, 417. 
treatment  in  France,  167. 
lettuce — 

effect  of  electricity,  314. 
notes,  406. 
sulphur  for,  312. 
lima  beans,  62. 
onion,  remedy,  407. 
peaches,  90,  375. 
radish,  56. 
rose — 

sulphur  for,  312. 
treatment,  313. 
spinach,  57. 

strawberry,  treatment,  415. 
tobacco,  407. 
tomato,  treatment,  415. 
vine,  Portuguese  remedy,  169. 

Milk,  use  in  making  fungicides  adhesive,  202 
Mineral  constituents  of  leaves,  249. 

Mixture  No.  5 — 
for  apple  scab,  17. 
formula  for,  12. 

Modified  eau  celeste,  formula  for,  12,  360. 
Moeller,  H.,  385. 

Mold- 

green,  description,  318. 
on  orange,  407. 

Moldy  root  of  vine,  411. 

Monilia  fructigena — 
blight  of  peach  twigs  due  to,  36. 
cherry  disease  ascribed  to,  412. 
penetration  of  peach  blossoms,  37. 
production  of  gum  cavities,  38. 
rot  of  peaches  due  to,  37,  92, 412. 

Montana  fungi,  new,  425. 
j  Morchella,  notes  on,  429. 

Morels,  190. 

Morganthaler,  J.,  51. 

Moldy  core  of  apple,  cause,  302. 

Mosaic  disease— 
of  tobacco  382. 

Mucronoporus,  new  species,  323. 
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Mulberry  tree,  fungus  affecting,  325. 

Muscardine  on  cabbage  worms,  314. 

Mushrooms— 
anatomy,  186. 

casts  of,  at  Chicago  Exposition,  153. 

culture,  153,  185,  186. 

false,  sold  in  market,  400. 

force  of  growth,  423. 

life  history,  186. 

notes,  153,186, 187,427. 

of  Japan,  426. 

of  the  United  States,  edible  and  poisonous.  187. 
varieties  sold  in  market,  400. 

Mycomycetes,  definition,  389. 

Myriostoma  coliforme ,  in  Florida,  42 1. 

Myrobolan  plum,  budded— 

effect  of  ammoniacal  copper  carbonate,  254. 
effect  of  Bordeaux  mixture,  254. 
experiments,  253. 

Myxomycetes — 

method  of  preserving  and  collecting,  194. 
new  American,  193. 

N. 

Nasturtium,  disease,  305. 

Nectarine — 

action  of  rust,  355. 
splitting,  404. 

Neosho,  Mo.,  experiments,  16. 

Nessler  s  powder,  formula,  174. 

New  York  State  botanist,  annual  report,  147. 

New  Zealand — 

edible  fungus,  323,  400. 
fungi,  319,  425. 

Nozzles,  effects  of  sprays  on,  359. 

Nursery — 

experiments  at  Geneva,  N.  Y.,  plan,  257. 

soil,  261. 

stock- 

experiments  on  leaf  diseases,  170,  240. 

leaf  blight,  experiments  with  fungicides,  338. 

list  of  budded,  258. 

notes,  262. 

treatment,  263. 

tumors  on  roots  of,  405. 

O. 

Oak — 

fungus  affecting,  423. 
trees,  obscure  disease,  404. 

Oats — 

bacterial  disease,  160,  299. 
disease,  57. 
loose  smut,  52. 
smut — 

notes,  160, 171. 
treatment,  372. 
treatment  for  rust,  225. 

Ohio  rusts,  list,  428. 

Oidium — 
pumpkin  leaf,  411. 
sulphur  for,  416. 

Old  Dominion  Fruit  Company  pear  orchard,  leaf 
blight  affecting,  333. 

Olive — 

Phoma,  330. 
tuberculosis,  303,  304 
Onion- 

disease,  159,  300. 


Onion — Continued, 
mildew,  remedy,  407. 
smut,  experiments.  62,  161. 

Oomycetes,  definition,  389. 

Oospores  of  Pliytophthora,  423. 

Orange- 
blight,  notes,  162. 
causes  of  disease,  29. 
cultivation  in  Florida,  28. 
die  back — 
cause,  405. 
effect  of  soil,  295. 
diseases— 
in  Florida,  27. 
notes,  295,  302,  304. 
effect  of— 
dry  weather,  29. 
low  temperature,  28. 
fungus,  410. 

Mal-di-goma.  (See  Foot  rot.) 
mold,  407. 
sore  skin,  405. 
stocks,  405. 

Tahiti,  foot  rot  prevalent  in,  400. 
tree  disease  in  Africa,  405. 
underground,  185. 

Orchard- 

diseases,  a  few  common,  54, 
relation  of  forest  to  diseases  of,  56. 
spraying,  310. 

trees,  danger  of  excessive  pruning,  403. 

Orchid  anthracnose,  166. 

Oxaca,  fungi  of,  320. 

Oxide  of  iron  for  foot  rot  of  orange,  167. 

P. 

Paleontology  from  standpoint  of  botanist,  148, 154. 
Pammel,  L.  11.,  95. 

Pancratium  disease,  413. 

Parasite  and  host,  relations  150  157. 

Parasites  on  plants  and  animals,  190. 

Parasitic- 

enemies  of  cultivated  plants,  153. 
fungi,  nature,  51. 

Parasitism — 

effect  on  flowers,  297. 
in  plants, 158,  388. 

Paris  green  and  Bordeaux  mixture,  310. 

Paris,  study  of  plant  diseases,  294. 

Passion-flower  cuttings,  disease,  305 
Peach — 

black  spot,  91.  374. 
blight — 

due  to  Monilia  fructigena,  36. 
symptoms  and  lesions,  37. 
blister,  prevention  by  sulphate  of  copper,  173. 
brown  rot,  92. 
budded  on — 

Marianna  plum,  227. 

Cercospora,  375. 
clubbed  branches,  93. 
curl  — 

effect  of  weather,  88,  314,  375. 
in  Victoria,  404. 
prevalent  in  Ohio,  412. 
preventives,  314,  421. 
frosty  mildew,  91. 
leaf  rust,  92,  412. 
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Peach — Continued 

micro-organisms  from  diseased  trees,  230. 
mildew,  notes,  90,  91,  375. 
orchard — 

affected  with  curl,  89. 
root  rot,  377. 
rosette — 

additional  notes,  226. 
communicability,  157. 
conclusions  regarding,  230,  231. 
description,  296. 
experiments  in  Georgia,  227. 
extension  in  the  South,  403. 
notes,  94,  226,  304. 
root  inoculations,  228. 
rot — 

notes,  92,  174,  412. 
treatment,  417. 
rust- 

in  Africa,  410. 
notes,  92,  355,  411,  412. 
winter  treatment,  355. 
stem  and  root  tumors,  93,  376. 
splitting  of  fruit,  374,  404. 
trees — 

connected  with  almond  disease,  67. 
disease  in  Africa,  404. 

foliage  affected  by  fungicides  and  insecticides, 
77. 

gumming,  38,  402. 
yellows — 

•  appearance,  93. 
cause,  269,  294,  404. 
chemistry,  157. 
communicability,  157. 
cure,  294. 

distribution  in  United  States,  155. 

dread  of  in  California,  155,  156,  294. 

eradication,  295. 

fertilizers,  296. 

in  Africa,  404. 

in  Connecticut,  156. 

in  Eastern-grown  trees,  294,  404. 

in  Michigan  and  Maryland,  402. 

in  New  York  State,  154. 

in  Victoria,  404. 

law,  306. 

law  in  Michigan,  169. 
notes,  60,  155,  156,  174,  304 
occurrence, 404. 
prevalence,  93. 
remedy,  156. 
theories,  156. 

transferring  by  knife,  294. 
vs.  Agaricus  melleus,  377,404. 

Peaches,  wilting  on  trees,  375. 

Pear  blight — 
eradication,  295,  374. 
exemption  of  trees  from,  94,  374,  405. 
notes,  163, 165, 174,  408,  412. 
remedy,  313. 
variety  in  relation  to,  94. 
weather  in  relation  to,  374. 

Windsor — 
notes,  411. 
remedy,  410. 


Pear- 

blossom  blight,  411. 
disease — 
new,  303. 
notes,  94,  304,  411. 

French,  budded,  258, 261. 
injured  by  blight,  95. 
leaf  blight — 

Bordeaux  mixture  for,  175,  312. 
description,  241. 

Effect  of  ammoniacal  copper  carbonate,  243. 
effect  of  Bordeaux  mixture,  243, 
experiments  to  prevent,  241. 
first  appearance  of  in  spring,  94 
notes,  168,  174,  304. 

of  Japan  stocks,  effect  of  ammoniacal  copper 
carbonate,  245. 
spraying  for,  419. 

treatment,  174,  300,  307,  309,310,  333,  335,411, 
417. 

leaves,  effect  of — 
bichloride  of  mercury,  267. 
chloride  of  lime,  267. 
mite,  treatment,  302. 
orchard — 

cost,  of  spraying,  338. 
spraying  outfit,  337. 
rust,  62. 
scab- 

effect  of  weather,  94. 
notes,  307. 

time  of  appearance,  94. 
treatment,  302,  309,  310,  408,  417. 
seedlings — 

effect  of  leaf-blight,  242. 
experiments,  plan,  340. 
experiments  with,  338. 
leaf- blight,  action  of  fungicides,  351. 
treatment  for  leaf  blight,  169. 
spotting  and  cracking,  405. 
stocks— 

American,  budded,  259,  261. 

American,  effect  of  ammoniacal  copper  car¬ 
bonate  on  leaf-blight,  247. 

American,  eff  ect  of  Bordeaux  mixture  on  leaf- 
bliglit,  247 
diseases,  410. 
effect  of  leaf-blight,  242. 

Japan,  budded,  259,  261. 
treatment  of  American,  246. 
treatment  of  Japan,  245. 
weight  and  measurement,  244. 
trees,  Bordeaux  mixture  for  lichens,  264 
Pea-root,  tubercles,  385. 

Peck,  C.  H.,  147. 

Pectin  compounds— 
in  cell  walls  of  plants,  140. 
list  of  reagents  for  staining,  142. 

Pelargonium  blight,  166. 

Pepinos,  disease,  300. 

Pepper,  disease,  300. 

Pepper  tree,  disease,  413. 

Peridermium,  one  stage  on  Kibes,  401. 
Peridermium  pini ,  398,  428. 

Peronospora— 

description  of  two  new  species,  105. 
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Peronospora—  Continued, 
fungicides,  312. 
ganglil'ormis,  study  of,  298. 
byoseyami,  on  tobacco,  298. 
on  cucumbers,  62. 
on  Gonolobus,  49. 
on  melon,  376. 

Peronosporaceai— 
addition  to  list  of  Kansas,  61. 
disarticulation  of  conidia  in,  144. 
diseases  caused  by,  51. 

in  herbarium  of  Division  of  Vegetable  Pathol 
°gy,  109. 
notes,  184, 426. 
structure  of,  143. 

Peronosporites  antiquarius,  description,  270. 
Perret  mixture,  adhesiveness.  310. 

Petunia  blight,  414. 

Peziza  of  larch,  397. 

Phacidiu'm  pusillum,  emendations,  330. 
Phalloidese,  notes  on  development,  395. 
Phanerogams,  symbiotic  action  of  fungi,  157. 
Phosphorescent  bacteria,  species,  176,  318. 
Phragmidium  and  Puccinia,  relationship,  317. 
Phycomycetes — 
classification,  135. 
definition,  389. 

description  of  new  species,  184. 

Phytophthora  infestans— 
absent  in  potato  experiment,  27. 
notin  New  South  Wales,  406. 
oospores  in,  270,  423. 

Pierce,  N.  B.,  66,  232,  354. 

Pine — 
blister,  413. 
fungi,  398,  413. 
leaf  rust,  new,  44,  326. 
needles,  cause  of  shedding,  304,  396. 
nonparasitic  disease,  305. 

Plant  diseases — 

does  it  pay  to  spray  for,  175. 
economic  study,  59. 
experiments  in  treatment,  12,  309. 
in  Victoria,  402. 

Kirchner  on,  286. 

notes,  153, 154, 159. 

relation  of  parasitic  fungi,  158 

study  and  prevention,  169. 

study  at  Paris,  294. 

study  in  Germany,  294,  401. 

weather  affecting,  88,  293, 373. 

Planting,  effect  of  deep,  295. 

Plant  lice,  fungous  enemy,  423. 

Plants — 

chlorotic,  Sach’s  work,  154. 
cultivated,  parasitic  enemies,  153. 

Diamond  Island,  list,  153. 
diseases  of  ornamental,  166. 
forage,  fungi  affecting,  95. 
parasitism,  158, 190. 
substances  in  cell  walls,  140. 

A^ariegated,  extensively  planted  in  India  and 
Java,  382. 

Plasmodiophora  brassicce,  cause  of  club  root,  86. 
Plum- 

action  of  rust,  355. 


Plum — Continued. 

black  knot,  54.  56,  60  101. 171,  300,  302,  303,  412 
black  knot,  treatment,  302.  313,  420. 
black  spot.  (See  Plum  scab), 
bladder,  409. 
blight — 
notes,  94. 
treatment,  173. 

buds  used  in  experiment,  253. 
diseases,  408,411. 
j  fruit  spot,  410. 

fungi  affecting,  164. 

rosetted  Kelsey,  budded  on  Marianna,  227. 
rosetted  Kelsey,  budded  on  peach,  228. 
leaf- 

blight,  experiments,  253. 
rust,  412. 
spot — 

defoliation  by,  62. 
treatment,  174. 

Marianna- 

budded  with  rosetted  Kelsey,  227. 
budded  from  healthy  side  of  rosetted  peach, 
227. 

effect  of  ammoniacal  copper  carbonate,  255. 
effect  of  Bordeaux  mixture,  255. 
experiments.  254. 

Myrobolan — 

effect  of  ammoniacal  copper  carbonate,  254. 
effect  of  Bordeaux  mixture,  254. 
experiments,  253. 
pockets,  302,  304. 
rot,  treatment,  307,  415. 
rust,  experiment  in  treating,  174. 
scab,  99, 100. 

shot-hole  fungus,  60,  311. 

Podaxon,  new  species,  324. 

Podosphcera  oxycanthce  on  cherry,  251,  256. 
Poisoning  by  fungi,  316,  424. 

Poison  on — 
apples,  309. 
fruit,  307. 

Pole-burn  of  tobacco,  409. 

Polymorphism,  discussion,  51 . 

Polyporei — 

action  on  trees.  397,  405. 

Polyporites  bowmanni ,  fossil,  296. 

Polyporxis  tmlphureus,  on  frees,  405. 

Poplar — 

bacterial  disease,  305. 
disease  of  black,  408. 

Potassium — 
bichromate  solution- 
treatment  for  wheat  rust.  218. 
use  in  soil,  204. 

ferrocyanide,  test  for  free  copper  in  Bordeaux 
mixture,  337,  340,  368. 
sulphide — 
adhesWeness,  204. 

effect  on  wheat  plants,  203,  215,  218,  219. 
for  corn  smut,  171. 
formula,  201. 
injury,  205. 

Potato  blight  (Phytophthora) — 

Bordeaux  mixture  for,  159, 172, 175. 
controlling  influence  of  temperature.  400. 
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Potato  blight  (Phytophthora) — Continued, 
in  Ireland,  162. 
in  Malta,  417. 
notes, 62, 171, 174,  307,  407. 
not  in  New  South  Wales,  406. 
treatment,  168.  308,  419,  422. 

Potato  diseases— 

Bordeaux  mixture  for,  173,  174,  175,  306,386,387. 

in  England,  386. 

in  foreign  countries,  387. 

necessity  of  early  treatment,  173. 

notes,  299, 408. 

remedies,  408, 414,  415,  416,  417,  418, 420. 
report  on  recent  experiments  in  checking  in 
United  Kingdom  and  abroad,  386. 
results  of  experiments,  387. 
spread,  301. 

sulphate  of  copper  for,  173, 176,  307,  309 
Tait's  anti-blight  powder  for,  173. 

Potato — 

downy  mildew.  (See  Potato  blight.) 
fungus,  life  history,  180. 

Macrosporium,  408. 
rot— 

Bordeaux  mixture  as  a  preventive,  55. 
in  Belgium,  313. 

increase  ascribed  to  nitrogenous  fertilizers, 
415. 

notes,  57, 171,  301. 
treatment,  23, 174,  310,  31 1,  41 1 . 
scab— 

•  notes,  57,  61, 159,  298,  300,  301 . 
remarks  on  the  fungus,  103. 
treatment,  159,311,409. 

Potatoes — 

affected  by  Spongospora  solani ,  103. 

analysis  of,  from  field  treated  with  copper,  174. 

copper  on,  402. 

cost  of  treatment  for  rot,  26. 

germination  retarded  by  Bordeaux  mixture,  174. 

lime  as  a  preservative,  173. 

remarks  on  fungus  affecting,  103. 

rot  in  late,  307. 

yield  of  treated  plants,  25. 

Pourridie  of  vine,  149,411. 

Powdery  mildew  of — 
apple,  256,  309,411. 
cherry,  251. 
cucumber,  408. 
fruit  Trees,  412. 
grape- 

notes,  169,  306,  373. 
treatment,  309,  311. 
nursery  stock,  treatment.  170. 
rose,  411. 

Prune,  action  of  rust  on,  354. 

Prune  rust- 

cost  of  treating,  362. 
distribution.  354. 
notes,  354. 

stocks  affected  by,  354. 
treatment,  356. 

Puccinia — 

and  Phragmidium,  relationship,  317. 

bacteria  on,  325, 

description  of  new  species,  281. 


Puccinia — Continued, 
graminis  in  Kansas,  218. 
graminis,  on  wheat  in  Australia,  288. 
in  Ecuador,  327. 
in  India,  325. 
in  Sweden,  327. 
new  species,  281 . 
notes,  328. 
rubigovera — 

appearance  on  wheat  in  spring,  212. 
in  Kansas.  217.218. 
on  wheat  in  Australia,  288. 
on  Saxifragacem,  54. 

Puff  ball,  large,  323.  324. 

Pumpkin  leaf.  Oidium,  41 1 . 

Q. 

Queensland — 
flora,  319. 
fungi,  424. 

Quince — 

Angers,  stocks,  effect  of  ammouiacal  copper  car¬ 
bonate,  248. 

Angers,  stocks,  eff  ect  of  Bordeaux  mixture,  248. 

leaf  blight- 
experiments,  247. 
notes,  168. 
remedy,  411,  417. 
spot,  treatment,  422. 

R. 

Radish — 
diseases,  300. 
mildew,  56. 

Ramularia,  new  species,  47. 

Raspberry— 

anthracnose,  treatment,  170,  410,  420. 
diseases,  163, 164. 

! 

root  fungus,  408. 
rust,  57. 

rust  in  Pennsylvania,  312. 

Septoria,  treatment,  22.  26.  310. 

Revievo  of  recent  literature,  50,  135,  282,  378. 
Rhizomorpha  sigillarice .  fossil,  272. 
Rhododendron- 
disease,  305,  413. 
fungi,  325. 

Ripe  rot  of— 
apple,  description,  304. 

.grape,  description,  304. 

Rockport,  Kans.— 

wheat-rust  experiment,  216,  222,  223,  225. 
yield  of  straw  and  grain,  of  wheat,  219,  221. 
Root— 

and  stem  tumors,  93,  376. 
inoculations  of  peach,  228. 
knot  — 

on  apple  trees,  294. 
of  Begonia,  treatment,  421. 
rot— 

disease  of  beet,  303. 
of  peach,  377. 
symbiosis,  theory  388. 
tubercles — 

albumen  bacteroids,  385. 
amylodextrin  bacteroids,  385. 
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Root — Continued, 
tubercles— Continued, 
of  pea,  no  dimorphism  in,  385. 
of  trifolium,  386. 

Rose — 

blight,  notes  and  treatment,  417. 
cuttings,  attacked  by  fungi,  305. 
leaves — 
disease,  378. 

injury  to.  by  asphalt  vapors,  378. 
mildew— 
sulphur,  312. 
treatment,  313. 

Rosette  of  peach.  ( See  Peach  rosette.) 

Rot — 

bitter,  of  apple,  remedy,  411. 
black,  notes,  54,  163,  174. 
black,  of  grape,  copper  sulphate  and  soda  for, 
311. 

brown,  of  grapes,  prevention,  62. 
oi  sweet  potatoes,  55,  411. 
soft,  of  sweet  potatoes,  56. 
stem,  of  sweet  potatoes,  160. 
stem,  of  tobacco,  409. 

Rot  of — 
lettuce,  408. 
peach— 

notes,  92,  174,  412. 
roots,  377. 
treatment,  307,  415. 
plum,  treatment,  307,  415. 
potato — 
in  Belgium,  313. 
notes,  57,  171,  407. 
treatment,  174,  310,  311. 
scarlet  clover,  411. 
tomato,  prevention,  409.  420. 

Roumegnere,  notice,  400. 

Rubus,  disease,  165. 

Russia — 

diseased  grain.  302. 
fungi  from,  321. 

Rust— 

affecting  wheat  and  othercereals,  experiments  in 
treating,  195,  226. 
amount  on  wheat  plants.  21 1 . 
black,  of  cotton,  53,  299. 
fungi,  158. 
in  Australia,  423. 
in  India,  208. 
resisting  wheats,  196. 
white,  of  beets,  102. 

Rust  of — 
apple,  164,  408. 

apple,  treatment  with  Bordeaux  mixture,  174. 
beans,  63. 
beet,  303. 

beet  leaf,  cause,  408. 
black  here¬ 
in  Pennsylvania,  312. 
mycelium,  310,  328. 
notes,  57, 162,  408. 
treatment,  417. 
bramble,  412. 

carnations,  167,  305,  306.  413,  414. 
celery,  299. 


Rust  of— Continued, 
cereals,  52,  174,  301. 
cereals,  prevention,  53. 
clover,  90. 
coffee,  299,  381. 
cotton— 
description,  48. 
in  Ecuador,  47,  320. 
elder,  57. 
grape  in  New  York,  310. 
hollyhock,  44,  57. 
hop  in  Africa,  404. 

marsh  mallow,  connection  with  wheat  rust, 
302. 

peach  — 
in  Africa,  410. 
leaf,  412. 
note  on,  92. 
pears,  62. 
pine,  new,  44,  326. 
plum  leaves — 
notes,  412. 
treatment,  174 
prune — 

cost  of  treating,  362. 

distribution,  354. 
treatment,  356. 
raspberries,  57. 

raspberries  in  Pennsylvania,  312. 
rye,  62. 

strawberries,  62. 
wheat — 

ammoniacal  copper  carbonate  treatment,  218, 
219. 

bordeaux-mixture  treatment,  218,219 
cause,  408. 

conference  in  Australia.  287. 


copper  sulphate  for,  415. 

corrosive-sublimate  treatment,  218. 

dissemination  of  spores,  298. 

experiments  at  Garrett  Park.  Md  ,  195,  212. 

experiments  at  Manhattan.  Kans  213 

experiments  at  Rockport,  Kans.,  216,  222,225 

experiments  to  prevent,  195. 

ferrous-sulphate  treatment,  218,219 

fungicides,  used  for.  199.  216,  222. 

general  condition  of  plants,  210,  211. 

hot- water  treatment,  no  benefit  from,  218  219. 

immersion  of  seed,  198. 

in  Africa,  299. 

in  Australia,  195. 

insects  eating,  319. 

in  United  States,  196. 

loss  in  Australia,  287 

notes,  300. 

potassium- bichromate  treatment,  218. 

potassium-sulphide  treatment,  218,219. 

remedy,  298. 

soil  treatment,  198. 

spraying,  172, 196, 198. 

spreading,  209,  315. 

Strawsonizer,  308. 
sulphate-of-iron  treatment,  218. 
sulphur  treatment,  218  219. 
time  of  appearance;  206,  208. 
treatment,  288,  415,  419,  421. 
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Bust  of — Continued, 
wheat,  effect  of— 

ammoniacal  copper  carbonate,  210. 
basic  cupric  acetate,  223. 

Bordeaux  mixture,  208,  210, 214,  216,  224. 

copper  borate,  223. 

cupric  ferrocyanide,  223. 

cupric  hydroxide,  224. 

cupric  polysulphide,  224. 

ferrous  ferrocyanide,  210,  224. 

iron  borate.  224. 

iron  sulphide,  224. 

tricupric  orthophosphate,  224. 

zinc  borate,  224. 

Rusts  of  Ohio,  list,  428. 

Bye  ( See  Cereals)  — 
disease,  408. 
rust,  62. 
smut,  62. 

S. 

Saccardo’s  Sylloge— 
prize  for,  293. 
species  omitted  from,  424. 

Salsify,  disease,  300. 

Sal  soda,  cost,  239. 

San  Jos6  nozzle,  effect  of  sprays  on,  359. 

Sarjuw,  G.  F.  L.,  387. 

Scab  of — 
apple — 

description,  303. 
in  Virginia,  306 
great  prevalence  of,  373. 
notes,  174, 409. 

treatment,  168,  173,  174,  176,  299,306,308,310 
311,408,  417,418,  420,422. 
beet,  303. 
lemon,  162. 
orange — 

cause  and  remedies,  34. 
distribution,  34. 
nature,  34. 
pear — 

effects  of  weather  on  appearance,  94. 
notes,  307. 

treatment,  302,  309,  310,  408,  417. 
plum,  99, 100. 
potato — 

notes, 57, 61, 159,  298,  300,  301. 
treatment,  311, 409. 
wheat- 
description,  301. 
notes,  96, 158,  407,411. 

Scalding  of  grapes,  164. 

Scarlet  clover  rot,  411. 

Schizomycetes,  classification,  430. 

Scottish  fungi,  321,  426. 

Screw  palm,  leaf  spot,  60. 

Seedling,  definition,  241. 

Seeds,  effect  of  fungicides  on  vitality,  308. 

Septoria  graminum — 
abundance  on  wheat,  211. 
appearance  on  wheat,  210. 
in  Kansas,  218. 


Sep  tori  a  of — 

blackberry,  treatment,  22,  23,  26,  310. 
raspberry,  treatment,  22, 23,  26,  310. 

Sereh  disease  of  sugar  cane,  295. 

Seymour,  A.  B.,  135. 

Shot  hole — 
disease  of  apricot,  411. 
fungi,  66,  233,  411. 
fungus  of  plum,  treatment,  311. 

Silk  worm,  infected  with  Isaria,  191. 

Smith,  Erwin  F.,  36,  88,  226,  373. 

Smut — 
brome,  98. 
fungi,  56,  315. 

Jensen’s  treatment  of  seed  oats  and  wheat,  57. 
loose,  of  wheat,  treatment,  172. 
prevalence,  97. 

stinking,  of  wheat,  treatment,  170, 171 
Smut  of — 
cereals,  52,  53, 174. 
cereals,  treatment,  311, 407. 
citron,  410. 
clover,  99. 
corn — 

experiments,  171. 
influence  on  cattle,  317. 
notes,  174,  410. 
treatment,  421. 
grain,  treatment,  418. 
oats — 
loose,  52. 
notes,  160, 171. 

treatment,  301,  311,  314,  372,  408. 
onions,  62,  161. 
rye,  62. 

sorghum,  notes,  57,  172. 
tall  meadow  oat  grass,  98. 
timothy,  98. 
wheat — 
notes,  300. 

prevention,  new  method  of  treating  grain  by 
Jensen  process,  372. 
treatment,  175,  298,  314,  416,  419,  422. 

Soap — 

added  to  Bordeaux  mixture,  370. 

eau  celeste,  347. 

use  in  making  fungicides,  202. 

Soft  rot  of  sweet  potatoes,  56. 

Soil — 

copper  absorption  from,  402. 
copper  in,  307,  308,  313. 
effect  on  orange  die- back,  295. 
in  nursery  experiment,  261. 
reaction  of  copper  sulphate,  312. 
rot  of  sweet  potato,  300. 
treatment  in  wheat-rust  experiment,  198. 
Solms-Laubach,  H.,  148. 

Sooty  mold  of  oranges,  35,  363,  364. 

Sore  shin  of  orange,  405. 

Sorghum  smut,  58,  172. 

Southern  tomato  blight,  300. 

Spermatia,  germination  of,  50. 

Spinach — 
disease,  300. 
mildew,  57. 

Sporangia,  development  of  asci  from,  390. 
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Spores — 
diffusion,  177. 

endogenous  formation  in  Chalara  ungeri , 
5. 

germination,  discussion,  51. 

Spot  disease  of — 
beet,  303. 
cherry — 
notes,  192. 
treatment,  174. 
currants — 
notes,  192. 
treatment,  174. 
gooseberries,  192. 
peach,  91,  374. 

pear  (See  Pear  leaf  blight),  94. 
plum,  treatment,  174. 

Spot  of— 
plum  fruit,  410. 
quince,  treatment,  422. 

Spotting  and  cracking  of  pears,  405. 

Sprayed  fruit- 
copper  on,  402. 
harmless,  309. 

Sprayer  Japy  knapsack,  notes,  39,  40,  41. 
Spraying- 

apparatus,  169,  203,  312. 
crops,  314. 

.  does  it  pay?  109, 175. 
in  Illinois,  313. 
machines — 
fittings,  306. 
notes,  174,  313,  418,  420. 
tests,  308. 

orchards,  175,  310,  333,  337,  456. 
pear  orchard  cost,  338. 
puni]),  new,  309. 
tank,  description,  358. 
value  of,  for  vines,  402. 

Spraying  for — 
almond  disease,  235. 
apple  scab,  17. 
black  rot  of  grape,  12. 
fungous  diseases,  176. 
leaf-bliglit,  333,  338. 
prune  rust,  356. 
wheat  rust,  173,  196,  198. 

Starch,  in  fungi,  177,  315. 

Stem  rot  of— 
sweet  potato,  160. 
tobacco,  409. 

Stinking  smut  of  wheat — 
fungicides,  171. 

Jensen  liot-water  treatment,  170, 171. 

Stock- 
definition,  241. 

effect  of  leaf-blight  on  pear,  242. 
in  nursery  experiment,  262. 

Strawberry  leaf- blight — 
notes,  411. 

remedies,  174,  302,  308, 411,  417. 

Straw  berry — 
disease,  remedy,  416. 
leaves  and  asphalt  vapor,  378. 
mildew,  treatment,  415. 
notes,  162. 


Strawberry— Continued, 
rust,  62. 

Strawsonizer,  for  wheat  rust,  307,  308. 

Straw  — 

weight  in  Manhattan  experiment,  215. 
yield  at  Rockport,  Kans.,  219,  221,  224. 
Sugar  beet — 
disease,  303, 406. 
heart  rot,  161. 
treatment,  416. 

Sugar  cane — 
disease,  407. 

Sereh  disease,  295. 

Sulphate  of — 

copper.  (See  Coppei  sulphate.) 
iron  solution — 
description,  174. 
treatment  for  wheat  rust,  218. 
Sulphosteatite — 
adhesiveness,  204. 
cupric,  175. 
experiments,  312. 
notes,  202. 

Sulphur — 
adhesiveness,  204. 

and  lime  treatment  for  wheat  rust,  218,  219. 
flowers  of,  202. 

treatment  for  wheat  rust,  218. 

Sun  scald  in  orchard  trees,  403,  405. 

Sweden — 

first  appearance  of  Puccinia  malvacearum 
327. 

fungi,  322. 

Sweet  potato  black  rot — 
characteristics,  2. 
conidia,  3. 
coniaiophores,  6. 
cultures,  3. 
distribution,  1. 
extent  of  damage,  1. 
external  appearance,  2. 
inoculations,  9. 

Macroconidia,  5. 

Microconidia,  5. 
mycelium,  5. 
notes,  1,  55,  300,  411. 
preventive  measures,  9. 
probable  life  history,  9. 

Pycnidia,  3,  8. 

Pycnospores,  3,  8. 
spores,  7. 

Sweet  potato — 
diseases,  419. 

effect  of  Bordeaux  mixture,  174. 
experiments,  299. 
soft  rot,  56. 
soil  rot,  300. 

stem  rot,  caused  by  a  new  Nectria,  160. 
Swingle,  J.  F.,  214. 

Swingle,  W.  T.,  109,  395. 

Sycamore  blight,  95,  413. 

Sylloge  Fungorum,  prize  for,  153,  293. 
Symbionts,  definition,  388. 

Symbiosis- 
in  fungi,  428. 
root,  387. 
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T. 

Tahiti  orange,  for  California,  400. 

Tait’s  antiblight  for  potato  disease,  173. 

‘‘  Take-all’’ — 
in  Australia,  289, 294,  402. 
remedies,  405. 

Tall  meadow  oat  grass,  smut,  98. 

Tannin  in — 

cells  of  leaves,  injury  on  account  of,  378,  379. 
leaves,  reaction,  379. 

Taphrina— 
in  Italy,  329. 

on  peach  in  Maryland,  88. 

Tar  burning  for  protecting  plants  from  frost,  416. 
Technique,  56. 

Terfazias,  188. 

Thaxter,  R.,  278. 

Tlielephorese,  427. 

Thelocarpon,  329. 

Timothy  smut,  427. 

Tobacco — 

analysis  of  diseased,  383. 
bacteria  in  diseased,  384. 
diseases — 
cause,  384. 
in  Australia,  407. 
notes,  162,  408. 
experiments,  382. 
inoculation  with  diseased,  384. 
mildew,  407. 
mosaic  disease,  382. 

Peronospora  hyoscyami,  damage  from,  in  Aus¬ 
tralia,  298. 
pole  burn,  409. 

sap  of  diseased  infectious,  384. 
stem  rot,  409. 

Toboshi,  mushroom  of  Japan,  426. 

Tomato — 

blight,  Southern,  300. 
disease- 
in  Tenerifife,  403. 
treatment,  417. 
mildew,  treatment,  415. 
rot,  prevention,  409,  420. 
worms,  fungous  disease,  61. 

Tomatoes,  copper  on,  308. 

Toxicology  of  copper  compounds,  309. 

Tracy,  S.  M.,  43,  281. 

Trees,  forest- 
diseases,  102,  166,  396. 
diseases  due  to  mechanical  injuries,  305. 
fungi,  413. 

Polyporei,  405. 
preservation,  162. 
relation  to  orchards,  56. 

Trehalose — 
crystallizing,  331. 
in  fungi,  176, 177,  315. 

Tremellinea3,  426,  427. 

Tricupric  orthophosphate  mixture- 
effect  on  wheat  rust,  224. 
formula,  222. 
notes,  345. 

Tri folium,  root  tubercles  in,  386. 

Triinorphism  in  Uromyces,  327. 

Truffle,  new  species,  429. 


Truffles —  t 
notes,  188, 189. 
of  Bagdad,  188. 
of  Smyrna,  188. 

Tubercles — 

albumen  bacteroids  in  root,  385. 
amylodextrin  in  root,  385. 
of  pea  roots  not  dimorphic,  385. 
on  roots  of  Leguminosae,  297. 
on  trifolium  roots,  386. 

Tuckahoe,  account,  323,  324. 

Tumors,  on  roots  and  stems,  93,  376. 

Turnips — 
club  root,  316. 
disease,  300. 

TJ. 

Uncinula  spiralis ,  life  history,  316. 

Underwood,  L.  M.,  27. 

Uredinese — 
new  genera,  328. 
new  species,  43. 
notes,  42,  187,  325,  326,  327. 
some,  of  the  United  States,  42. 

Urocystis  in  Italy,  329. 

Uromyces — 
description,  281. 
new  species,  43. 
notes,  42, 187,  325,  326,  327. 

Ustilagineie,  51,  325,  326. 

Ustilago,  new  species,  328. 

V. 

Yaccinium  disease,  304. 

!  Variegated  plants  and  fungi,  406. 

I  Yariegation,  common  in  ornamental  plants  of 
India  and  Java,  382. 

Vasquez,  Senor,  48. 

Vegetables,  cracking,  163. 

Vermorel  nozzle  for  spraying,  202,  203,  359. 

Viala,  P.,  149. 

Vine — 
blight,  304. 

cuttings  from  United  States, importation  prohib¬ 
ited  by  Austro-Hungarian  Government,  101. 
disease — 

California,  154, 294. 
in  Baden,  410. 
in  Russia,  165. 
notes,  411. 
treatment,  417. 
mildew — 

Portuguese  remedy,  169. 
treatment,  307. 

Oidium,  sulphur  for,  416. 
pourridie  of,  149,  411. 

V ineland,  N.  J.,  experiments,  16. 

Vines,  new  disease,  403. 

Vineyard,  results  of  treatment,  1  . 

Violet- 

disease,  300,  305,  306,  404. 
cause,  297. 
remedy,  296,  403, 422. 
roots,  fungi  in,  414. 

Vitis  vinifera — 
diseases,  286. 
effect  of  lightning,  296. 

Yon  Tavel,  F.,  389. 
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w. 

Waite,  M.  B.,  33,  264,  333. 

Ward,  H.  M.,  150.  396. 

Washington,  botany  at  meeting  of  A.  A.  A.  S., 
293. 

Wax  on  leaves,  use,  297. 

Weather — 

and  plant  diseases,  91,  92,  94,  95,  293,  373,  374, 
375,400,  401. 

effect  on  apple  scab.  373. 
effect  on  peach  curl,  88,  314. 
record  at  Garrett  Park,  Md.,  209. 

Webber,  H.  J.,  363. 

Wetting  power  of  fungicides,  202. 

Wetting  quality  of  Bordeaux  mixture  and  soap- 
370. 

Wheat — 

( See  Cereals.) 

abundance  of  Septoria  graminum,  211 . 
appearance  of  Pucdnia  rubigovera ,  212. 
Australian,  harvest,  160. 
blight,  95,  408. 
diseases,  95. 

experiments,  synopsis,  218. 
plants,  effect  of— 
ammoniacal  solution,  215. 

Bordeaux  mixture,  215. 
potassium  sulphide,  215. 
rust — 

ammoniacal  copper  carbonate  treatment,  218, 
219. 

and  rust  of  marshmallow,  302. 
and  smut,  300. 

Bordeaux  mixture  treatment.  218,  219. 
cause,  408. 

conference  in  Australia,  287. 

copper  sulphate,  415. 

corrosive  sublimate  treatment,  218. 

ferrous-sulphate  treatment,  218,  219. 

hot- water  treatment,  218,  219. 

in  Africa,  299. 

in  Australia,  195,  288. 

in  United  States,  196, 

insect  eating,  319. 

iron  borate,  224. 

iron  suphide,  224. 

loss  from  in  Australia,  287, 

potassium  bichromate  treatment,  218,  219. 

potassium  sulphate  treatment,  218,  219. 

remedy.  298. 

spores,  dissemination,  298. 
spraying  for,  173,  196,  198. 
spread,  209,  315. 

Strawsonzier  for,  308. 
sulphate  of  iron  treatment,  218. 
sulphur  and  lime  treatment,  218,  219. 
sulphur  treatment,  218. 
time  of  appearance,  206,  208. 
treatment,  415, 419,  421. 
tricupric  orthophosphate,  224, 
zinc  borate  for,  224, 


Wheat; — Continued, 
rust,  effect  of — 

ammoniacal  copper  carbonate.  210. 
basic  cupric  acetate,  223. 

Bordeaux  mixture,  208,  210,  214. 
copper  borate,  223. 
cupric  ferrocyanide,  223. 
cupric  hydroxide,  224. 
cupric  polysulphide,  224. 
ferrous  ferrocyanide,  210,  224. 
iron  borate,  224. 
iron  sulphide,  224. 
tricupric  orthophosphate.  224. 
zinc  borate,  224. 
rust  experiments,  195,  214. 
rust  experiments  at — 

Garrett  Park,  Md.,  197,  212. 

Manhattan,  Kans.,  213,  214. 

Rockport,  Kans.,  216,  222,  223,  225. 
rust  experiments — 
conclusions,  195,  225. 
fungicides  used,  199,  216,  222. 
general  condition  of  plants,  210,  211. 
plan,  197. 
result,  203. 
soil  treatment,  198. 
scab  — 

description, 301. 
notes,  95,  158,  407,  411. 
seed- 

effect  of  copper  on  vitality,  421 
immersed  in  fungicides,  etc.,  for  rust,  198 
smut,  loose — 

fungicides  to  prevent,  172. 
treatment,  298,  314,  416,  419,  422. 
yield  in  United  States,  195. 

Wheats,  rust-resisting,  196. 

White  worm,  fungus  affecting,  178, 190, 191. 

Wild  and  cultivated  plants,  interrelations,  56,  406. 
Wilt.  (See  Blight  of  orange). 

Windsor  pear  blight — 
notes,  411. 
remedy,  410. 

Wine  industry  of  Russia,  165. 

Wines,  French,  173. 

Wireworms,  fungus  killing  larva,  192. 

Y. 

Yeast — 

fermentation,  424. 

method  of  obtaining  ascospores,  430. 

Yellows  (See  Peach). 

Yeasts,  list,  179. 

Z. 

Zinc-borate  mixture — 
effect  on  wheat  rust,  224. 
formula,  222. 
notes,  350. 

Zinc — 

ferrocyanide  mixture,  350. 
silicate  mixture,  350. 
sulphide  mixture,  350, 

Zopf,  282,  284,  389. 


INDEX  TO  HOSTS. 


A. 

Abies  concolor,  166. 
frazeri,  166. 

Abutilon,  46,  305 
indicum,  46. 
periplocifolium,  46. 

Acacia,  321,  425. 

Acer  campestre,  321. 
glabrum,  181. 
macrophyllum,  166. 
rubrum,  133, 181, 182,  319. 
saccharinum,  132, 181, 319. 

Acnida  cannabina,  181. 
tuberculata,  61. 

Ac6nitum  lycoctonum,  329. 
napellus,  321. 

Acridium  perigrinum,  178, 191. 

iEcidium  podophylli,  182. 

.ZEsculus, 301 . 
glabra,  102. 

liippocastaneum,  181, 183. 

Agave  americana,  315. 
rigida,  315. 
salmiana,  315. 

Agropyrum  glaucum,  131,  319. 
repens,  98, 161. 

Agrostis,  330. 

stolonifera,  321. 
vulgaris,  422. 

Aleyrodes  citri,  363. 

Alfalfa,  161,  411. 

Alga-,  135,  322. 

Alisrua  plantago,  181. 

Allionia  incarnata,  113. 

Allium  ampelopnasum,  326. 
coepse,  184. 

Almond,  66,  78,  232,  304,  354,  360. 

Alnus  incana,  320. 

Alopecurus,  98. 

Alternanthera,  414. 
acbyrantha,  320. 

Altlnea  rosea,  44,  45,  47. 

Amarantus  chlorostachys,  115. 

ch'lorostachys  var.  bybridus,  115. 
crispus,  115. 
retroflexus,  116. 
spmosus,  115. 

Ambrosia,  112. 

ai'temisiaifolia,  112,  119. 
tribda,  119. 

,4melanchier  canadensis,  61,  280, 


Ammophila  arenaria  321. 
arundinacea,  321. 

Ampelopsis  quinquefolia,  276. 
veitchii,  57. 

Andropogon  annulatus,  326. 
argenteus,  320. 
muricatus,  320. 
provincialis,  320. 
virginicus,  189,  281,  320. 

Anemone  nemorosa,  179. 
pennsylvanica,  116. 
ranunculoides,  179. 

Angelica  atropurpurea,  181. 

Anguilla?,  322. 

Animals,  139,  293,  322. 

Ant,  191,  329,  425. 

Antlioxanthum,  98. 

Antirrhinum  majus,  183. 

Apple,  54,  55,  153,  154,  162,  163,  164,  167,  168,  170, 

173,  174,  175,  294,  297,  298,  299,  302,  303, 

304,  306,  309,  310,  311,373,  400,  408,  409 

411,  412,  417,  418,  419,  420,  421,  422. 

Apricot,  101,156,157,354,411. 

Arabia,  326. 

holbcellii,  122,  277. 

Aralia  racemosa,  181. 

Aristida  pungens,  281 

Arnica  cord  i  folia,  181. 

Arrhenatherum  elatius,  428. 

Artemisia  biennis,  112. 
camphorata,  182, 183. 
cana,  181. 

Asclepiadaceae,  275. 

Asparagus  officinalis,  425. 

Aspidosperma  quebrachii,  322. 

Asprella  hystrix,  161,  276, 320. 

Aster,  330. 

novse-anglhe,  118. 

Astragalus  alpinus,  326. 
melilotoides,  326. 

Avena,  98,  327. 
elatior,  98,  320. 


B. 


Baccliaris,  276. 

Balanus  balanoides,  428. 
Bambusa,  320, 326. 
Bambusacea?,  322. 
Bananas,  48,  407. 
Banksia,  181. 

Barberry,  327, 
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Bark,  320. 

Barley.  53,  96,  97,  161,301,408 

Bauhinia  granditiora,  331 . 

Bean,  63,  298,  299,  407. 

Beech,  182. 

Beet,  102, 159,  161, 173, 189,  280,  301,  303,  408. 

Beetle,  317. 

Berberis,  327. 
glauca,  327. 

Beta,  102. 

Betula  alba,  321. 

Bidens  chrysanthemoides,  61. 
connata,  119. 
frondosa,  119. 

Bignoniacera,  322. 

Birch,  166,  422. 

Blackberry,  26,  57, 162, 163, 164, 168,  310,  311, 312  328, 
417. 

Black  raspberries,  420. 

Blossoms,  56. 

Blue  grass,  98. 

Boerbaavia  diffusa,  113. 
erecta,  113,  115. 
birsuta,  114, 115, 184. 
sonorrn,  114. 
spicata,  114. 
xantbii,  114. 

Brassica,  79,  84. 
alba,  110. 
napus,  320. 

var.  napobrassica,  320. 
nigra,  110. 

Briza,  98. 

Brome  grass,  161,301. 

Bromus  breviaristatus,  98,  161. 
ciliatus,  98. 

Brousonetia,  319. 

Buchloe  dactyloides,  320. 

Buckwheat,  62. 

C. 

Cabbage,  79, 153, 159, 160,  300,  316,  408. 
worms,  61,  314, 317. 

Cacalia  hastata,  325. 

Cacbrys,  326. 

Calycanthus  praecox,  183. 

Camellia,  320,  425. 

Campanula  trachelium,  321. 

Cappariscynophalopbora,  276. 

Capsella  bursa-pastons,  111. 

Caragana,  arborescens,  327. 
purpurea,  327. 

Cardamine  ludoviciana,  110. 

Carduus  pycnocepbalus,  183. 

Carex, 181. 

conoidea,  181. 
stricta,  42. 

Carica,  322. 

papaya,  134,  319. 

Carnation,  166,  300,  305,  306,  413,  414,  416,  418. 

Carpinus  amencana,  131, 181, 182,  319. 

Carrot,  80, 159,  300. 

Cary  a  alba,  181. 
tomentosa,  181. 

Cassia  cbamsecrista,  133, 319. 
nictitans,  187,  330. 


i  Castauea  vesca,  182. 

Castelleia,  326. 

!  Catalpa  bignonioides,  133,  319. 

;  Cattleya,  403. 

|  Cat,  trachea  of,  401. 

Cauliflower,  79,  408. 

Ceanothus  tbyrsiflorus,  181. 

Cedar,  102,164,  301. 

Celery,  159, 161, 299,  305, 407. 

Celtis  331. 

australis,  183. 

occidentalis,  105, 125, 181,  320, 323. 

Cenchrus  tribuloides,  98, 161. 

!  Centaurea  aspera,  326. 

!  Cerastium  nutans,  121. 
viscosnm,  121. 
vulgatum,  121. 

I  Cereals,  53, 174,  301,  311,  400,  401. 

Cereus  triangularis,  183. 

Cestrum,  328. 
pubescens. 

Chamjecyparis  sphaeroidea,  166,  398. 
Chenopodiacete,  102. 

Chenopodium,  102. 
album,  57, 124. 

ambrosioides  var.  antbelminticum,  330. 
Cherry,  56,  60,  62, 101,  153,  163, 164, 171, 174, 181, 192, 
249,  300,  302,  354,  411,  412,  416. 
Chestnut,  133,  319. 

Chinch  bugs,  316,  318. 

Cbloris,  187,  322. 

swartziana,  181. 

Chrysanthemum,  305,  414,  423. 

Cbrysopsis  gramiuifolia,  330. 

Cicuta  maculata,  181. 

Cirsium  ochrocentrum,  326. 

Citron, 156,  409. 

Citrus,  162,  315. 
aurantiaca,  322. 
trifoliata,  400. 

Cladium  tatraquetrum,  181. 

Cladopbora  marina,  322. 

Clavtonia  virginica,  130. 

Clematis,  305. 

jackmani,  132,  319. 

Cleome  pungens,  320. 

Clethra  alnifolia,  59. 

Clitoria  mariana,  330. 

Closterium,  322. 
i  Clover,  58, 99, 161,  301.  327, 411. 

Cnicus  horridulus,  112. 

lanceolatus,  112. 

Coffee,  48,  160,  299,  381,  407. 

Colubrus  natrix,  320. 
i  Comandra  umbellata,  187. 

Composite,  325. 
j  Conferva  bombycina,  322. 
j  Conifers.  396. 
j  Convolvulacese,  187,  322. 

I  Convolvulus,  112. 

I  Coral,  271. 
j  Cordia,  328. 

myxa,  183. 

Corn,  56,  97, 161, 171, 174,  317,  408. 

Cornus,  181. 
flonda,  166. 


455 


Cornus — Continued, 
sanguinea,  320. 
stolonifera,  181. 

Corydalis,  122. 

Corylus  avellana,  321. 

Cotton,  47,  48,  53,58,  153.  150.  208,  290.  301. 320,  403 
Crab  apple,  102. 

Cranberry,  163,  170,  303,  311 
Crataegus  oxyacantlia,  428. 

Crepis  acuminata,  320. 

Croton,  322. 

Cruciferae,  80. 

Cucumber,  62,  160,  303,  408,  417. 

Wild  Star,  57. 

Cucumis  anguria,  125 
sativus,  125. 

Cucurbits,  300. 

Cupressus  thyoides,  61 
Cupularia  viscosa,  326 
Currant,  101,  163,  164,  174,  192,  301. 

Cycas  revoluta,  315. 

Cydonia,  280. 

Cynoglossnm  officinale,  126. 

virginicum,  126 
C.yperaceae,  187. 

Cyperus  cylindricns.  181. 
flavescens,  388. 
scliweinitzii,  187. 
strigosus,  187, 

D 

Dactylis  gloinerata,  189. 

Daffodils,  403. 

Dahlia,  315. 

Dates,  164. 

Daucns  carota,  182,  320. 

Dentaria  diphylla,  110. 
heterophylla,  122. 
laciniata,  122. 

Diatrype  stigma,  320 
Dicentra  cucullaria,  122. 

Dicliaena  strumosa,  181. 

Dichon dra,  326. 

Diodia  virginiana,  330. 

Disocorea  villosa,  181. 

Dipsacus  sylvestris.  123. 

Draba  caroliniana,  122. 

Draparnaldia  glomerata,  322. 

Drumstick  tree,  324. 

E. 

Echinospermum  redowskii  -var  cupulatum,  126, 
129. 

var.  occidentale,  126, 129. 

Eggplant,  160,  278,  300. 

Eheagnus  macropliylla,  331. 

reflcxa,  183. 

Elder,  57. 

Eleusine  segyptiaca,  330. 

Elm,  315, 319. 

Elymus  canadensis,  132, 161,  319 
var.  glaucifolius,  98. 
eondensatus,  274. 

Eragrostis  pectinacea,  281. 

Erechthites  hieracifolia,  119, 181,  330. 

Erigeron,  119. 

canadense,  118. 

23192— No.  4 - 9 


Erigeron— Continued. 

philadelphicum,  119. 

Eriocoma  csespitosa,  275. 

Eryngium  pandanifolium,  322. 

Erythroxylon  coca,  188. 

Eucalyptus,  181,  321, 425. 
pauciflora,  181. 

Eugenia,  181,  322. 

;  Euglaena,  322. 

i  Euphorbia,  326. 

amygdaloides,  179,  181. 
cordifolia,  125. 
corollata,  125. 
cyparissias,  179,  297. 
gerardiana,  321. 
humistrata,  125. 
hypercifolia,  125. 
palustris,  331. 
serpyllifolia,  125. 
verrucosa,  179,297,321. 

Euphorbiacese,  322. 

Eurotia  lanata,  326. 

Eustacbys  petrcea,  181. 

F. 

Fagus,  105. 

solandri,  425, 

Ficus  elastica,  60,  181. 

Filberts,  410. 

Flax,  156,  302. 

Forest  trees,  301,  304. 

Formica,  425. 

Fourcroya  gigantea,  315. 

Franseria  discolor,  112. 

Fraxinus,  103,  166, 181, 182,  331 
araericana,  276,  277 

G. 

Gagea  arvensis,  326. 

Galactia  pilosa,  330. 

Galium  aparine,  61, 121. 

Gelsemium  sempervirens,  131,319. 

Geranium,  305,  320. 
carolinianum,  117 
maculatum,  117 

Geum  album,  122. 

Glechoma,  326. 

Gleditsckia  triacanthos,  429. 

Globularia  vulgaris,  328. 

Glycine,  425. 

Glycyrrhiza,  58. 
glabra,  58. 
lepidota,  42,  58. 

j  Gonolobus,  49,  320. 
suberosus,  119. 

Goodia,  425. 

|  Gooseberry,  101,  164,  168,170,173.102,301,374,418. 

I  Gossypinm,  47,  48,  ■  9. 

herbaceuiu  (See  Cotton), 47, 189 

Grain,  53,  301,  313,  372. 

Gramincie,  322. 

Grape,  54,  55,57,59,  154,163,164,  165,167,  168,  170, 
174, 175,  294,  296,  299,  302,  303,  304,  306,  307, 
308,  309.310,  311,  312,  314,  317,  373.  422. 
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Grape —  Continued, 
leaf  hopper,  61 . 

Grapevine,  403, 405,  420. 

Grass,  326,  425. 

Grub,  329. 

Gynaxis  buxilblia,  328. 
pulchella,  328. 

H. 

Hainelia,  322. 

Hedysarum  setigerum,  327. 

Helenium  autunmale,  181. 

Helianthus,  112,  119. 
grosse  serratus,  119. 

Hemizonia  truncata,  43,  326. 

Hemp,  406. 

Hepatica  acutiloba;  116. 

Hepialus  virescens,  429. 

Hesperis  matronalis,  300. 

Heteropogon  melanocarpa,  328. 

Hickory  wood,  320. 

Hilaria  jamesii,  320. 

Holcus,  98. 

lanatus,  409. 

Hollyhock,  44,  45,  55,  57.  61,  164,  166  167 
320,  400. 

Hordeum  pratense,281 . 

Horse  chestnut,  352.  . 
radish,  298,  300. 

Houstonia  ccerulea,  43.  181,  326. 

Hydrangea,  55. 

Hydrophyllum  virginicum.  107.  123.  323. 

Hyoscyamus,  298. 

Hypeticum  mutilum,  320. 

Hypoxys  erecta,  278. 

I. 

Iberis,  79. 

Ilex,  54. 

scopuloruxu,  331. 
scopulus,  331. 

Impatiens,  117. 
fulva,  117, 181. 

Indian  corn,  410  (See  Corn  and  Maize). 

India-rubber  tree,  60. 

Insects,  191,  316. 

Inula  viscosa,  183. 

Ipomcea,  113. 
batatas,  112. 
commutata,  113. 
hederacea,  113. 
incarnata,  113. 
lacunosa,  113. 
leptophylla,  113. 
pandurata,  113. 
purpurea,  330. 

Iris  versicolor,  320. 

Isaria,  191. 

Iva  ciliata,  112. 

xanthiifolia,  326. 

J. 

Jasmin um  officinalis,  183. 
sambac,  182. 

Jatropha  stimulosa,  330. 


Juglans  cinerea,l 
nigra,  103. 

:  J  unci,  388. 

j  Juncus,  326. 

chamissoni,  187. 

Juniperus,  56. 

communis,  61,  321,  329. 
sabina,  321. 
virginiana,  61.  1(»2, 280. 

!  Jussiaea.  330. 

K. 

i 

j  Kalmia  latifolia,  181. 

Kennedya  prostrata,  181. 

Krigia  dandelion,  120. 

L. 

Laburnum,  327. 

Lactuca,  120. 

canadensis,  120. 
integrifolia,  120. 
leucophaea,  120. 
macrorhiza,  325. 
sativa,  120,  158. 
scariola,  407. 

Lagerstroemia,  320. 
indica,  183. 

Lamium  amplexicaule,  124. 
purpureum,  124. 

Larch,  166  304,  397,  422,  426. 

Larix  europaea,  413. 
leptolepis,  426. 
siberica,  320. 

Lathyrus  latifolius,  181. 
palustris,  181. 
pisilormis,  327. 
sylvestris,  327. 

Lauracea*.,  322. 

Lecanium,  364. 

Leguminosae,  80, 158. 187.  297,322. 

Lemon,  155, 162,  181,  365,  420. 

Lentinus  ursiuus,  320. 

Leontodon  hastilis,  325. 

Lepidmm,  111 

campestre,  1 11 
intermedium,  122. 
virginicum,  111,  122. 

Lepidodendron,  270. 

Lepidosperma.  181,425. 

Lepidospcrmum,  181. 

Leptogonium,  189. 

Leptospermum  laevigatum,  181. 

Lettuce,  160,  312,  407, 408, 423. 

Libocedrus  decurrens,  166. 

Lichen  thallus,  320. 

Ligustrum  vulgare,  182. 

Lily,  151, 167,294. 

Lima  beans,  62,  279. 

Lime,  157. 

Lindera  benzoin,  181. 

Linseed,  162,  302. 

Livistonia  chinensis,  320. 

Locust,  178,  314,  316. 

Lonicera,  330. 
tartarica,  320. 

Lophanthus  nepetoides,  124. 
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Lucerne,  298. 

Ludwigia  alternifolia,  330. 
Lychnis  dioica,  158,  297. 

vespertina,  297. 

Lycium  vulgare,  275. 

Lycopus  canadensis,  181 
Lysimachia  stricta,  320 

M 

Maclura  aurantiaca,  320. 
Madreporaria,  271. 

Magnolia  glauca,  133,  319. 

Maize,  298,  299,407. 

Mallow,  marsh,  302. 

Malva,  45,  46. 
crispa,  45,  47. 
nicaeensis,  45,  47. 
peruviana,  45,  47. 

Malvaceaj,  46,  49. 

Malvastrum  munroanum,  43,  326. 
Mango,  302. 

Maple,  181. 

Marsh  mallows,  302. 

Matthiola,  79. 

Meadow  oat  grass,  161. 

•Medicago  denticulata,  181. 

sativa,  321. 

Melilotus  alba,  181. 

officinalis,  321. 

Melon,  160,  301.  303,  400. 

Mespilus  germanica,  321. 
Mignonette,  300. 

Mikania  scandeus,  181. 

Milium,  98. 

Millet,  301,  328. 

Modiola  multifida,  330. 

Mollugo  verticillata,  320. 
Moringa  pterygosperma,  324. 
Morreniae,  322. 

Morus  alba,  330. 

Muhlenbergia,  192. 
complexa,  183. 
glomerata,  326. 

Mulberry,  319. 

Muscari  comosum,  297. 
Muskmelon,  373,417. 

Myosotis  verna,  122. 

Myrsine,  322. 

Myrtus,  320. 

guaviyus,  322. 

N. 

Nasturtium,  305. 
armoracia,  111. 
sessilifolium,  111. 

Nectandra,  322. 

Nectarine,  354,  355. 

Nectria  coccineum,  320. 

Negundo  aceroides.  132,  181,  319. 
Nelumbium,  54. 

Nicotiana  longiflora,  184. 

tabacum,  134. 

Nyssa  capitata,  320. 

O. 


Oak  bark,  183.  321. 
limbs,  320. 


Oak — Continued, 
plank,  321. 
trees,  404. 

Oat,  52,  56,  57,  58,  97,  160,  161,  171,  212,  222,  299, 
301,  311,  314,  407,  408,  409. 

CEnothera  biennis,  121,  425. 

Olive,  303,  304,  319,  330. 

Olyria,  322. 

Onion,  62, 161,300,  407. 

Ophrydium  versatile,  322. 

Opuntia,  181. 

Orange,  27,  29,  154,  155,  156,  162,  167,  192,  295,  302, 
304,  363,  405,  407,410,416. 

Orchard  grass,  161. 

Orchid,  166. 

Osmorrhiza,  281. 

longistylis,  181. 

Oxalis  stricta,  320. 

Oxybaphus  nyctagineus,  123 


Palladia  hyalina,  322. 

Panax  trifolium,  326. 

Pancratium,  413. 

Panicum,  301. 
anceps,  281. 
brizanthemum,  320. 
capillare,  98, 161. 
dichotomum,  161,  330. 
proliferum,  320. 
sanguinale,  98,  326. 

Parkinsonia  aculeata,  181. 

Parmelia  pulverulenta,  183. 

Parsnip,  80. 

Paspalum  patycaule,  181. 
plieatulum,  275. 

Passiflora  incarnata,  330. 
lutea,  326. 

Passion  flower,  305. 

Peach,  36,  37,  60,  67,  88,  94,  99,  154, 155,  156, 157, 168, 
173, 174, 183,  226,  284,  294,  295,  296,  302,  304, 
306,  314,354,  355,  374,  375,  376,  377,  400,  402. 
403,  404,  410,  411,  412,  417,  419,  420. 

Pear,  60, i62,  94, 154,  163,  164,  165,  168,  169,  170,  174,  - 
175,  241,  264,  295,  300,  302,  303,  304,  307,  309, 
310,  312,317,  333,  336,  338,  374,  405,  408,  410, 
411,  416,  417,  419.420,  428. 
j  Pelargonium,  166. 
zonale,  315. 

Peltandra  virginica,  181,  320. 

Peniophora,  182. 

Pentstemon  virgatus,  325. 

Pepino,  300. 

Pepper,  300. 

Pepper  tree,  413. 

Persica  vulgaris,  404. 

Petasites  palmata,  181. 

Petunia,  414,  425. 

Phalaris  arundinacea.  321, 422. 
canariensis,  320. 

Phaseolus  lunatus,  279. 
nanus,  321. 

j  Phillyrea  angustifolia,  326. 

Phlegethontius  Carolina,  61. 
celeus,  61. 
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Phlox  divaricata,  133. 
drummondii,  133,  319. 

Phoenix  dactylifera,  321 

Phragmites  vulgaris  182 

Picea  excelsa,  325. 
morinda,  325. 
sitkiensis,  166. 

Picris  hieracioides,  321 . 

Pieris  rapje,  62. 

Pimpinella  integerrima,  277. 

Pine,  304,  320,  326,  329,  396  397,  398,  413 

Pinus  australis.  398. 
contorta,  398. 
inops,  44. 
insignia,  398. 
laricio,  166. 
longifolia,  398. 
maritima,  398. 
mitis,  166,  398. 
montana,  398. 
polepensis,  398. 
ponderosa,  166,  320,  398. 
resinosa,  166. 
rigida,  398. 
sabineana,  398. 
strobus,  331,  397,  401,  428. 
sylvestris,  182,  397,  413,  428. 
treda,  398. 
uncinula,  398. 

Pirns  mains,  183. 

Pithecoctenum,  331. 

Plane,  305. 

Plantago,  124. 
major,  124. 

patagonica  var.  aristata,  124. 
rugelii,  124. 

Plum,  54,  56,  60,  62,  99,  101, 163,  164, 168,  171,  173,  174. 

227,  253,  300,  301,  302,  303,  304,  307,  311. 313 
354,  355,  403,  409,  410.  411,  412  415,  416,  419, 
420. 

Poa,  98. 

sudetica,  321, 

Pomaceous  trees,  156. 

Polyactis,  159. 

Polygonum  dumetorum  var.  scandens,  124. 
sagittatum,  330. 

Polyporus  pergamenus,  320. 

Polytrichum,  276. 

Poplar,  305. 

Populus  alba,  182, 183. 
balsamifera,  326. 
grandidentata,  134,  319. 
tremula,  321. 
tremuloides,  134,182,319 

Portulaca  oleracea,  111. 

Potentilla  norvegica,  122. 

Potato,  9,  25,  48,  55,  57,  61,  62,  103,  159,  162,  168, 
171,  172,  173,  174,  175,  176,  180,  280,  298, 
299,  300,  301,  303,  306,  307,  308,  309,  310, 
311,  313,  317,  386,  387,  400,  406,  407,  408^ 
409,  411,  414,  415,  417.  418,  419,  420.  422, 
423. 

Preiselbeer,  304. 

Prenanthes  brunoniana,  325. 

Primula,  167,  413. 

Prostantbera  lasiant.hos,  425. 


Prune,  354,  355,  357. 

j  Primus,  56. 

americana,  99, 101. 
armeniaca,  101. 
doniestica,  101. 
mahaleb,  321. 
serotina,  66, 101, 181. 
virgimana,  101, 182. 

Ptelea  trifoliata,  181. 

Pulicaria  viscosa,  182, 183. 

Pumpkin,  320,  411. 

Pyrola  rotundifolia,  320. 

Pyrus,  320. 

coronaria,  182. 

i 

Q. 

j  Quercus,  182,  320. 
agrifolia,  423. 
alba,  103,  181. 
illicifolia,  181. 
lobata,  166. 
pedunculatus,  321. 
rubr-J  103. 
virens,  320. 

Quince,  60.  62.  168.  247,  280,  417,  422. 

R. 

Radish,  56,  300,  423. 

Randia,  322. 

Ranunculus  bulbosus,  123. 
fasicularis,  123. 

Raphanus  sativus,  111 . 

Raspberry,  26,  57,  163, 164, 168, 170,  310,  311,  315,  408, 
410, 420. 

Redfieldia  flexuosa,  281. 

Rliamnus,  327. 

eorymbosus,  183. 

Rheum  raponticum,  181 . 

Rhexia  mariana,  330. 

Rhododendron,  305,  325,  413. 
arboreum,  325. 
campanulatum,  325. 
catawbieuse,  131, 319. 
hodgsoni,  325. 
lepidotum,  325. 

Rhus  venenata,  181. 

Rhyncospora  glomerata,  274,  330. 

Rhytisma  acerinum,  182. 

Ribes,  105,181,401. 
alpinum,  101. 
rubrum,  101. 

Rice,  48. 

Ricliardia  africana,  330. 

Robinia,  189. 

pseudaeacia,  183,  331. 

Romulea  ramiflora,  328. 

!  Rosa,  105, 130. 
canina,  182. 

j  Rose,  183,  305,312,  313. 

Rubiaceie,  322,  326 

|  Rubus,  105,  165. 

canadensis,  130. 
villosus,  130. 

Rudbeckia  hirta,  320. 
lacimata,  320. 

Rumex,  277. 
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ft  urn  ex — Continued, 
patientia,  321. 

Ruta-baga,  79, 84. 

Rutacese,  322. 

Rye,  62. 161,191,212, 301. 

S. 

Sabina,  321. 

Salix,  181. 
lucida,  181. 
nigra, 320 

Salsify,  300. 

Sambucus,  57, 181,  320. 
canadensis,  330. 
nigra,  321. 

Sandbur,  98. 

Sanicula,  274. 

Sapindaceae,  187,  322. 

Sarrdcenia  purpurea,  189. 

Saxifraga,  325. 
aizoon,  325. 
elatior,  325. 
pennsylvanica,  181. 

Saxifragaceae,  54. 

Scirpus  holosclioenus,  182, 183. 

Screw  palm,  60. 

Scrophularia  nodosa,  130. 

Senecio,  325. 
aureus,  181. 
jacobaea,  321,413. 
serra  var.  integriusculus,  112. 

Sequoia,  398. 

Service  berry,  280 

Setaria  glauca,  330. 
italica,  161. 
viridis,  116,  161. 

Sliepberdia  argentea,  52, 181. 

Sicyos,  57. 

angulatus,  118 

Sida,  46. 

ciliaris,  46. 
spinosa,  306. 

Sigillaria,  272. 

Silene,  121. 

Silk  worm,  191. 

Silphium  perfoliatum,  119. 

Sisymbrium  canescens.  110, 122.  • 
linifolium,  110,  326. 

Smilax,  182. 
aspera,  325. 

Solanacem,  322,  328. 

Solanum,  328. 

lycopersicum,  321. 
muricatum,  300. 
nigrum,  330. 
tuberosum,  116,  330. 

Solidago  canadensis,  181. 
latifolia,  181. 

Sophora,  42. 
sericea,  42, 
speciosa,  181. 

Sorghum,  58,  62, 161, 172. 

Spartina  glabra,  320. 

Spartium  juncenm,  182.  183 

Sphingidae,  61. 

Spinach,  57, 132.  300,  319,  320. 


Sporobolus  asper,  330. 

Squash,  160,  303,  417. 

Stachys  palustris,  277. 

Staphylea  trifolia,  181. 

Star  cucumber,  57. 

Stilbospora  modonia,  182. 

|  Stipa  viridula,  320. 

Strawberry,  62, 162, 164. 168. 174,  302,  308,  317,  411, 
415,416,  417. 

Sugar  beet,  303,  406. 

cane,  295,  407. 

Sweet  alyssum,  56, 

potato,  10,  55,  56, 160,  299,  300,  411,  419. 
Sycamore,  95.  102.  304.  413. 

T. 

!  Tabernmmontanum,  322. 

Talinum  patens,  322. 

Tenebrio  molitor,  178. 

Tephrosia  liispidula,  330. 

Tettigonia  vitis,  61. 

Teucrium  scorodonia,  326. 

Thalia  dealbata,  320. 

Thalictrum  aljnnum,  329. 

Tilia,  320, 

Timothy,  97, 161,301. 

Tmesipteris  viellardi,  157. 

Tobacco,  162,  298, 319,  382,  407,  409. 

Tomato,  61,  156,  159.  161,  175,  300,303,308,406,409, 
415,417. 
worms,  61. 

Tournefortia,  328. 

Tragopogon  pratensis.  112. 

porrifolius,  112. 

Trema  aspera,  425. 

Trifolium,  386. 

carolinianum,  327. 
incarnatum,  99. 
montanum,  327. 
pratense,  407. 
x-epens,  181. 

Triumfetta,  328. 

Tropaeohim.  330. 

Troximon  glaucum,  130,  319. 

Tubercularia,  183. 

Tulipa  gesneriana,  315. 

Turnip,  79,  84,  159,  300,  316. 

Tussock  moth,  330. 

Typha  latifolia,  425. 

II. 

!  Ulex  europaeus,  183. 

TTlmus,  181. 

americana,  63. 
campestris,  182, 183. 
montana,  183,  329. 

Ulvalactuca,  322. 
llniola  latifolia,  321 . 

V. 

Vaccinium,  294, 304. 

vitis-idaea,  304. 

Vnlsa  ambiens,  134,  319. 

borealis,  320. 

Veratrum  viride,  181. 
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Verbena,  330. 

officinalis,  182. 

Vernonia  baldwini,  43. 
fasciculata,  43. 

Veronica  arvensis,  123. 
beccabnnga,  321. 

Viburnum,  105. 

acerifolium.  118. 
lantana,  321. 
opulus,  118. 
tinus,  320. 

Vicia,  121,  327. 
faba,  85. 
sativa,  121. 

•  Vine,  60,  149,  154.  163.  169,  173, 187,  294,  304,  307,  313.  1 
403,411,416. 

Viola  odorata,  300. 

tricolor  var.  arvensis,  123. 

Violet,  296,  297,  300.  305.  306,  403.  404,  414.  422. 

Vitis,  105, 118. 
mstivalis,  117. 
bipinnata,  181. 
cinerea,  117. 


V  itis — Continued* 
cordifolia,  117* 
sylvestris,  296. 
vi  niter  a,  296,  321 . 

W. 

Walnut,  301. 

Watermelon,  159,  417. 

Wheat.  56,  95,  97,  158,  160,  161,  170,  171,  172,  175, 
195,  212,  287,  294,  298,  299,  300,  301.  314, 
315,  327,  407.  408,  409,  411,  415.  416,  419, 
421,  423. 

White  worm,  178.  190,  191. 

W  i  re  w  o  rm  s ,  192. 

X. 

Xnnthoxylum,  322. 

Z. 

Zea  mays,  182. 

Zizia  cordata,  181. 

Zygnema,  322. 

Zygogonimn,  322. 


INDEX  TO  FUNGI. 


tt.  *.  follow! nt;  a,  iiame  indicates  a  lift w  species,  i.  e.,  one  described  in  this  volume;  syn.  denotes  a 

synonym . 


A. 

Acanthostigma  alni,  426 
l’raxini,  n. s..  276. 

Acetabula  vulgaris,  176 

Aclilya  penetrans,  271,  272. 
polyandra,  56. 
racemosa,  408. 

Achlyella,  139. 

Achlyogeton,  139. 

Acliorion,  179. 

Acretnonixim,  408. 

Actinomycosis,  293. 

Acurtis  giganteum,  syn.,  427. 

iEcidium,  164, 166,  321. 428, 
aquiligse,  422. 
aschersonianum,  186. 
asclcpiadinum,  322. 
asphodeli,  syn.,  327. 
astragali,  326, 327. 
astragali-alpini,  326. 
berberidis,  327. 
calyculatum,  322. 

Candida,  syn.,  110. 
candidum,  syn.,  327. 
carneum,  syn.,  326, 327. 
chrysopsidis,  54. 
cleomis,  54. 
c.onvallarife,  422. 
convolvuli  num,  322. 
crepidocolum,  320. 
deformans,  166. 
dichondrae,  326. 
elegans,  syn.,  327. 
eurotise,  326. 
ferulae,  326. 
fceniculi,  syn.,  326. 
galii,  326. 
glechomse,  326. 
grossularia),  101. 
houstoniatum,  43. 
ipomoem-pandurana}.  112. 
liatridis,  54,  425. 
malvastri,  n.  s.,  43,  326. 
micropunctum,  326. 
ochraceum,  322. 
oldenlandianum,  n.  s..  43, 326. 
oxytropidis,  327. 
palmeri.  325. 


yEcidium — Continued, 
podophylli,  182. 
purpurescens,  syn.,  327. 
rhododendri,  325. 
sambuci,  57. 
scillinum,  syn.,  327. 
scorzonerm,  syn.,  326. 

«  talini,  322. 

trifolii-repentis,  syn..  326. 
vieillardi,  326. 
xantboxylinum,  322. 

Agaricine®,182, 184,  324,  394,  423. 

|  Agaricus,  176, 184,  320,  323,  380,  413,  427. 
aldridgii,  427. 
campestris,  186,318,424. 

var.  griseus,  148. 
confertus,  316. 
eyatlioideus,  425. 
discretus,  425. 

(Plioliola)  disruptus,  181. 
eebinatus,  316. 
geoglerius,  316. 
griseus,  425. 

(Innocybe)  bolopblebius,  185. 

(Metraria)  insignis,  184. 
lapidescens,  323. 

(Leptonia)  melanurus,  181. 
inelleus,  60,  149,  294,  296,305,  397,398,  404,411, 
413. 

membranaceus,  425. 
moringanus,  324. 

(Galera)  mucidolens.  189. 
muscarius,  424. 

(Clitocybe)  pacbycephalus,  182. 
parvulus,  316. 
strigipes,  425. 

(Amanita)  strobilaceus,  185. 

(Flammula)  vellutipes.  181. 
volvatus,  316. 
wardianus,  324. 

Ahlesia,  329. 

licbenicola,  syn.,  329. 

Albugo,  109, 110,114,322. 
amaranth),  114, 115. 

Candida,  110. 
candidus,  110. 
cruciferarum,  110. 
ipomoem-pandurame,  1 12. 
petroselini,  110. 
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Albugo — Continued, 
platensis,  113. 
portulacae,  111,  114. 
tragopogi,  110. 
tragopogonis,  112, 115. 

Alternaria,  53,  373. 

Alveolaria  antlina,  328. 
cordiae.  328. 

Alytosporium  croceum,  424. 
fulvum,  424. 
peteridicola,  424. 

Amanita  citrina,  180. 
nitida,  315. 
pellucidula,  148. 
phalloides,  424. 
strobiliformis,  315. 

Amaebochytrium,  139. 

Amplrisphseria  cocos,  321. 

Ancylisteae,  136, 138, 395,  428. 

Ancylistes,  139. 

A  nth  ostomell  a  lepi  dosperm  ae,  425 . 
quercus,  182. 

Antlea  closterii,  322 

Aplianistis,  139. 

Apbanomyces  stellatus,  6. 

Aphelidium,  137. 
lacerans,  322. 

Apiospora  rosenvingei,  425. 

Aponectria,  «yn.,  329. 

Apospliaeria  leptospermi,  181. 
leptosplaaerioides,  183. 

Archagaricon  bulbosum,  270. 
conglomeratum,  270. 
dendriticum,  270. 
globuliferum,  270. 
radiatum,  270. 

Archimycetes,  138, 139. 

Armillaria  mellea,  177,  377. 

var.  radicola,  148. 
viscidipes, 147. 

Arthrobotrys  oligospora,  285. 

Aschersonia,  180. 
taliitensis,  364. 
viridans,  180. 

Ascocliyta,  166. 
betae,  190. 
beticola,  190. 
decipiens,  183. 
petuniae,  414. 
rubi,  165. 

Ascoideas,  391,  395. 

Ascoidea  rubescens,  51. 

Ascomycetes.  50, 141, 176.  188,  283,  380.  389,  390.  391 . 

393,  396,  428. 

Aseroe  zeylanica,  380. 

Aspergillus  aviarius,  147. 
glaucus,  191, 317. 

Asterina,  398. 

radians,  n.  s.,  276. 
spha'rebloides,  322. 

Asteroma  geograplnca,  133. 

Asterostomella  cingulata,  322. 
cristata,  322. 
epitrenea,  425. 
subreticulata,  322. 

Atractium  (  ?)  cronartioides,  322. 


i  Aumaria  stomella,  190 

J  Aureobasidium  vitis,  165. 

Auricularia  corium,  426. 
epitrichia,  426. 

Auriculariae,  393,  396. 

Autobasidiomycetes,  393,  394, 396. 

B. 

Bacillus,  305. 

amylobacter,  149. 
amylovorus,  94,  304,  374,  412. 
closterii,  322. 
sorghi,  62. 

|  Bacteria,  192. 

|  Bacterium  aceti,  179,  424. 

I  pasteurianum,  179. 
vermiforme,  424. 

I  Balacotricha  lignorum,  321 . 

Baryeidantia,  159. 

Basidiomycetes,  51,  141,  148.  184,318  390,  392.396, 
426. 

Basidiospora  entospora,  118. 

Bisopora  efFusa,  147. 

Bjerkandera  rosemaculata,  320. 

Blitrydium  carestiae,  186. 
subtropicum,  ayn:,  331. 

j  Bloxamia  truncata,  6. 

|  Bolbitius  candidus,  425. 
liydro])liilus.  315. 

1  Boletinus,  427. 

:  Boletus,  320,427. 

aurantiacus,  177,315. 
brunneus,  181. 
edulis,  177,  315,  400. 
felleus,  400. 
ignoratus,  148. 
luridus,  424. 
pachypus,  177,  315. 

Botryodiplodia,  a*sculina,  183. 
varians,  320. 

Botrytis,  151 .  160,  165,  315,  378,  406,  408,  409. 
acridiorum,  191.314. 
albido-caesia,  190. 
arenariae,  121. 
bassiana,  191. 
cinerea,  179. 
effusa,  124. 
fasciculari  s,  160 
grisea,  123. 
infestans,  116. 
longibrachiata,  409 
parasitica,  122,  300. 
pygmaed,  116. 
tenella,  190,  423. 
viciai,  121. 
viticola,  117. 

virella  var.  terugineo-glauca,  320. 
vulgaris,  56,  315,  398,  408. 

|  Bovista,  minor,  427. 
montana,  427. 

Bovistella,  427. 

Bracbysporium  canadense,  134,  319. 
sarraceniae,  189. 

Bremia  lactucae,  108, 120, 144. 184, 406. 
i  Broomella  phyllocharis,  322. 
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Bulgaria,  190. 

inguinans,  176. 
trichophora:  182. 

C. 

Cmoma,  325,  428. 
amaranthii,  115. 
apiculosum,  syn..  327. 
berberidia,  326. 
cyclostoma,  326. 

(Uredo)  glumaruui,  syn.,  58. 
interstitiale,  163. 
laricis,  422. 

nitens,  56,  57,  162,  163,  328. 
pbillyrae,  syn.,  326. 
tropamli,  326. 

Caeoinideae,  109. 

Calloria  mcdicaginis,  321. 
forma  meliloti.  321. 

Calocera,  427. 

Caloaplneria  punicae,  321. 

Calostoma  aeruginosa,  186. 

Calotbecae,  120. 

Camarosporium  aubfenestratnm,  329. 

Cautharellus,  176. 
cibarius,  176. 
tubaeformis,  176. 

Capnodium  citri,  35,  363. 

Carpoasci,  51 , 391, 392,  393. 

Carpoliemiasci,  395. 

Caryospora  minor,  147. 

Carposporangia,  395. 

Catastoma,  427. 

pedicellatum,  427. 

Catenaria,  139. 

Cenangella  hartzii,  425. 

Cenangium  congestnm.  182. 
empetri,  429. 

Ceplialidace®,  139. 

Ceratooystis  fimbriata,  n.  s.,  1.  9.  10. 1 1.  55,  300. 411. 

Ceratostoma  phcenicis,  186. 
stromaticum,  189. 
truncatum,  189. 

Cercospora,  101,  375,  408. 
acnidae,  181. 
agrostidis,  330. 
alabamensis,  330. 
alternantherae,  320. 
althaeina,  44, 166,  300. 

var.  modiolae,  330. 
angulata,  174, 192. 
antlielmintica,  330. 
apii,  161,  407. 
asterata,  330. 
atromarginalis,  330. 
avicularis  A  ar.  sagittati.  330. 
beticola,  303. 
brunkii,  320. 
caeapitosa,  181. 
catenospora,  330. 

circumscissa.  66,  67,  68,  69,  70,  71,  75, 76.  77. 

232.  238,  304,  309,  358,  360,  375. 

cleomis,  320. 
elitoriae,  330. 
oomandrae,  181. 
crinoapora,  330. 


Cercospora— Continued, 
davisii,  181. 

diospyri  feruginosa,  330. 
epicocoides,  181. 
erechtites,  330. 
erytlirogena,  330. 
tiagellifera,  330. 
flagelleformis,  300. 
fusimaculana.  330. 
glycines,  425. 
gossypina,  53, 189. 
halstedii,  181. 

i  houstonia.  181. 
infuscans,  181. 

,j atropine,  330. 

.jussiaeae,  330. 
kalmiae,  181. 
kennedyae,  181. 
latliyrina,  181 . 
ludwigiae,  330. 
lysamachiae,  320. 
macroguttata,  330. 
medicaginis,  181. 
mikaniae,  181. 
negundinis,  181. 
osmorrhiza,  181. 
pacliyspora,  181. 
papillosa,  330. 
pinnulaecola,  330. 
resedae,  300. 
richardiaecola,  330. 
rigospora,  330. 
senecionis,  181. 
seriata,  330. 
setariae,  330. 
solanicola,  330. 
tephrosiae,  330. 
tesselata,  330. 
thaliae,  320. 
tropceoli,  330. 
truncatella,  330. 
violae,  300. 
virginianae,  330. 
viticola,  411. 

Cercosporella  oxyriae,  426. 
persica,  91. 
pyrina,  181. 
veratri.  147. 

Cerioniyces  incomptus,  321. 

Ghaetocladiaceae,  139,  390,  395, 

Chaetocladium,  141. 

Chaetomella  longiseta,  189. 
tortilis,  189. 

Chaitopkoina  chlorospora,  322. 

Clnetostroma  holoachceni.  183. 

Chalara,  6. 
acuaria,  6. 
brachyspora.  6. 
ungeri,  5,  6. 

Chamaecyparis  sphaeroidea.  398. 

Chilonectria,  329. 

Chlamydomucor  racemosua.  390,  394 

Chlospora  vastatrix,  184. 

Choanephorefe,  390,  395. 

Chondrioderma  aculeatum,  193. 

Chronioaporinm  pallescena,  425. 
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ChrysOiuyxa  himalense,  325. 
iibocedri,  166. 

Chryaospora  gynoxidia,  328. 

Chytridiaceae,  136, 137. 138. 157, 183,  395, 426. 

Chytridimn,  139. 

aasymetricum,  322. 
destfuctus,  si/n.,  322= 
mamillatum,  322. 
aphserocarpum,  322. 

Ciliophrys  marina,  322. 

Cintractia  aveneae,  98,  329. 

Cladochytriacese,  138. 

Cladochytrium,  139. 
graminis,  302. 
tmesipterides,  157. 

Cladosporium,  34, 67,  164,  316,  409. 
carpophilum,  91,  99,  411. 
fulvum,  61, 153, 161. 168,  406,  417. 
grammum,  97. 

herbarum,  96, 191,  285.  302,  315,  316. 
velutinum,  320. 
viticolum,  60. 

Clamydophrya,  322. 

Claaterisporium  carnigerum,  182. 
dothideoides,  181 . 
populi,  134,  319. 

Clathracefe,  395. 

Clathrospora,  319. 

Clathrus  cibariua,  321 . 
gracilia,  321. 
tepperianus,  321. 

Claudopua  variabilia,  315. 

Clavarise,  182,  394, 426,  427. 

Clavaria  formoaa,  315. 
geoglosaoides,  426. 
insequalis,  426. 
muelleri,  427. 
pistillaria,  315. 
similia,  426. 
tasmania,  427. 

Claviceps  purpurea,  174,  329. 

Clitocybe  aquatica,  148. 
fuacipes,  147. 
geotropa,  315. 
infundibuliformia,  177. 
inveraa,  315. 
laccata,  177. 
socialia,  177. 

Clitopilua  eyathoideua,  425. 

Clostridium  butyricum,  299. 

Coleoaporium,  428. 
baccharadia,  326. 
pmi,  n.  s.,  44, 326. 
senecionis,  326, 413. 
aon chi,  326. 
viburni,  187. 

Colerna  oxyriae,  425. 

Colletotrichum,  166. 
adustum,  35. 
althaea?,  306. 
bromi,  306. 

goaaypii,  53,  55,  298,  301. 
lindemutliianum,  407.  * 

lycopersici,  159. 
malvarum,  44, 55,  300,  306. 
microapermum,  424. 


( 'olle  to  trichum — Continued . 
nigrum,  300. 
apinaeiae,  320. 

Colly bia  dryophila,  177; 
expallena,  147. 
fusipes,  177. 
longipca,  315. 
aiticulosa,  148. 
aubrigua,  148. 

Colpodella  pugnax,  137. 

Comatricha  irregularis.  193. 

Conidiophorae,  139. 

!  Coniophora  puteana  var.  rimoaa.  148 
var.  tuberculosa,  148. 
j  Conioaporiummycophilum.  320. 
pteroapermum,  181. 
subgranuloaum,  181. 

Coniothecium  cupulariae,  183. 

Coniothyrium  diplodiella.  59. 
ilicinum,  54. 
muscicolum,  n. 276. 
phalaridis,  321. 
tuborculariae,  183. 
j  Coniophora  murina.  380. 

I  Coniophora,  427. 

Coprini,  177. 

Coprinua  atramentarius,  3 1 5. 
comatus,  381. 
dilectua,  316. 
micaccus,  315. 
sclerotigenus,  54. 
tuberoaus,  54. 
virginicua,  148. 

|  Cordycops,  189,  190.  191. 
ehinensis,  329. 
hawkesii,  189. 
robertsii,  329.  429. 
sherringii,  329,  425. 
unilateralis,  191. 

Cornularia  ulmicola,  181. 

Cornuvia  depresaa.  193. 

Corticium,  36,427. 
compactum,  427. 
nigrcscens,  427. 
penetrans,  181. 
typhic,  185. 

Cortinarius,  427. 
abiegnus,  427. 
albidocyaneua,  427. 
albidua,  147. 
argutua,  315. 
armillatua,  315. 
aaaumptus,  427. 
benevalena,  427. 
blandulus,  427. 
cinnamomeus,  315. 

var.  fusipes,  32o. 
cierulescena,  315. 
colocandua,  427. 
erocolitus,  315. 
cyanopus,  315. 
disputabilia,  427. 
divulgatua,  427. 
effictua,  427. 
elatior,  315. 
extricabilia,  427. 


Cortinarius — Continued . 
fagineti,  427. 
fistularis,  427. 
t'ulvo-cinnamomeus,  427. 
fusco-violaceus,  427. 
glaucopus,  315. 
illepidus,  427. 
imbutus,  315. 
inurbanus,  427. 
largiusculus,  427. 
luxiuriatus,  427. 
melleifolius,  427. 
raultivagus,  427. 
obtusus,  315. 
opimatus,  427. 
percogmtus,  427. 
politulus,  427. 
psammocephalus,  315. 
quaesitus,  427. 
subcarnosus,  427. 
subinfucatus,  427. 
sublanatus,  315. 
submyrtillinus,  427. 
torvus,  315. 
variecolor,  315 
vesperus,  427. 

Coryneum,  398. 
avellanae,  321. 
beyerinckii,  192. 
cammelliae,  425. 
faginum,  189. 
paspali,  181. 

Crenothrix  kuliniana,  192. 

Crepidotus  distans,  147. 

Cribraria  languescens,  193. 
violacea,  193. 

Crinula  paradox,  180. 

Cronartium  asclepiadeum  var.  querouum, 
gramineum,  326. 

Crucibulum  simile,  186. 

Cryptocoryneum  aureum,  150. 

Cryptoderis  oligotheca,  329. 

Cryptouiscns  pusillus,  331. 

Cudionella  fructigena,  425. 

Curreya  ulraicola,  182. 

Cylindrium  flexile,  320. 

Cylindrocladium,  429. 
scoparium,  429. 

Cylindrosporium,  276. 
ceanotbi,  181. 
cicutae,  181. 
dearnessii,  181. 
iridis,  320. 
olyria,  322. 

padi,  101, 174, 192,  249,  253,  264. 
stackydis,  n.  s.,  277. 
ziziae,  181. 

C-yphella,  427. 

aracbnoidea,  147. 
australiensis.  427. 
fmnosa,  427. 
fuscospora,  427. 
lateritia,  425. 
longipes,  425. 
texensis,  427. 

Cystopodeae,  139. 


Cystopus,  109, 110,  1 13,  321,  322,  42ft. 
amarantacearum,  113.  114 
amaranti,  61. 
bliti,  102, 184,303. 

Candidas,  110, 144, 184,  298.  300. 
eubieuN,  115, 145. 
i  pom  cere  •  pan  dniranae,  112, 184. 
platensis,  113, 115  184, 
portulacae,  184. 
spinulosus,  145. 
tragopogonis,  syn..  112. 

Cytisporaceae,  392. 

C.vtospora  viburni,  321 

I). 

Dacryomycetaceae,  394,  396.  426. 

Daeryopsis,  324. 

!  Dactylaria  mucronulata,  320. 

Daedalea  141, 184,  394. 
amanitoides,  324. 
andamani,  184. 
eatoni,  184. 
extensa,  147. 
flabellum,  184. 
illudens,  425. 
miilleri,  184. 

Hubcongener,  184. 
sulpliurella,  147. 

|  Dasyscypha  Lyalina,  190. 
■willkommii,  166. 

Dematium  pullulans,  179.  285. 

Dematophora,  149. 
glomerata,  149. 
necatrix,  60, 149, 165, 410. 

Dendrodochium  betulinam,  426. 

Dendroplioma  didyma,  321. 

Deudryphium  muricatum,  182. 
pachysporum,  182. 

Depazea  areolata,  165. 

Desmidiospora  inyrmeeopbila,  191. 
lignorum,  321 . 
subefl'usum,  320. 

Dianema,  193. 

Jiarveyi,  193. 

Diaporthe,  392. 
rehmiana,  329. 

Diatrypella  citricola,  36. 

Diatrype  titan,  425.“ 

T)icha*na  strumosa.  181. 

Dichomera  eloeagni,  331. 
persicae,  183. 

Dictyosporimn  seealinnin,  189. 

Didvmella,  302. 

Didymosphaeria  ammophilae,  321. 
bauksiae,  181. 
denudata,  320. 
pop  ill  in  a,  305. 

Dinemasporinm  galbnlicola,  426. 

( ?)  ovoideum,  322. 
parvulum,  425. 
superbum,  322. 

Diorcliidium,  428. 
pallidum,  428.  . 

Dixdoderma  subulosum,  425. 

Diplodia  australis,  183. 
bambusm,  320. 


iliplodia— Continued, 
beticola,  190. 
carpogena,  183. 
cucurbitaceae,  320. 
dearnessii,  181. 
empkispbaeroioides.  183. 
linderm,  181. 
liriodendri,  147. 
microsporella  var.  cordia,  183. 
multicarpa,  147. 
papillosa,  181. 
rhodophila,  183. 
sambucicola,  321. 

Diplosporium  breve,  147. 

Discina  vaporaria,  316. 

Discinella  corticalis,  320. 

Disciotis  maturescens,  329. 

Discomycetes  59, 168,  177,  190,  322,  381,  391,  392,  396, 


425, 429. 


Doassansia  gossypii,  n.  s.,  49,  320. 
Dothicliiza  populea,  178. 

Doth  idea,  398. 

betulina,  166. 

Dotbidella. 

amygdali,  181. 
celtidis,  147. 
inaequalis,  425. 
nelurnbii,  54. 

Draparnaldia  glomerata,  322. 
Dussiella,  189. 


E. 


Ectrogella,  139. 

Elaphomyces  granulatus,  177. 

Emericella,  180. 

variecolor,  180,  425. 

Empusa,  61,  62,  293,  318,  424. 
apbidis,  423,  424. 
grylli,  forma  aulicae,  61. 

Encaelia  hypochlora,  190. 

Endoconidium  temulentum,  5, 191. 

Endomonadina  concentrica,  322. 

Endomycetes,  396. 

Endophyllum,  285. 

eupborbiae-sylvaticae,  179 . 

Entoloma  sinuatum,  177. 

Entomopbthora,  313,  318. 
calopteni,  178. 
grylli,  178. 

Entomopbtboreae,  136, 139, 395. 426. 
Entomosporium,  94. 

maculatum,  60,  62, 168, 174,  241,  247,  263,  304,  317, 
333,  411,  422. 

Entophlyctis,  139. 

Entyloma  eugeniarum,  181. 

nectrioides,  187. 

Ephelina  aggregata,  320. 

Epicbloe,  189. 
cinerea,  380. 
hypoxylon,  189. 

Epicoccum  neglectum,  302. 

Epicymatia  modoniae,  182. 

Epidocbium  olivaceum.  182. 

Erinella  lntea,  180. 

Erysibe  subterranea,  104 


Erysipbe,  165, 166, 192. 
ciclioracearum,  53,408. 
communis,  53. 
gigantiascus,  331. 
graminis,  161. 
liriodendri,  53. 
pannosa,  170. 
tuckeri,  165. 

Erysipheae,  53,  182. 

Eurotium,  179. 

lierbariorum,  302. 

Everhartia  hymenuloides,  191. 

lignatilis,  191. 

Exoasci,51,  391,  393. 

Exoascus,  164. 

deformans,  314,  409. 
pruni,  164,  409. 
quercus-lobatae.  166. 

Exo  bemiasci,  395. 

Exosporangia,  395. 

Exosporium  sociatum,  182. 

F. 

Favolus,  185,.  324. 
daedaleoides,  187. 
elegantissimus,  187. 
harioti,  187. 
subgelaiinosus,  185 
Fenestella  amorpha,  329. 

Fibrillaria,  149. 

(Psatliyrella)  ampelina,  149,  150. 

Fistulina,  394. 

Flamm  ula«aldridgi  i,  427 . 
alnicola,  315. 
squafida,  147. 

Fomes  ellisianus,  52. 

Fuligo,  84. 

Fusariella  cladosporioides,  320. 

Fusarium,  158,  316. 
aeruginosum,  189. 
celtidis,  183,  320. 
discoideum,  321. 

(Fusisporium)  culmorum,  158.  411. 

lycopersici,  61. 

miniatum,  191. 

robiniae,  183. 

roseum,  302. 

solani,  96. 

uredinis,  327. 

volutella,  182. 

Fusicladium  94, 163. 166, 405. 
angelicae,  181. 

dendriticum,  17,  26,  54,  60, 162, 168,  170,  174,303, 
306,  307,  308,  373,  409,  411. 412. 
destruens,  148, 160. 
effusum  var.  carpineum,  182. 
livistonbe,  320. 
pirinum,  170,  302,  411,  417. 

Fusicoccum  complanatum.  178. 189. 
pini,  178. 

populinum,  178, 189. 

Fusisporium,  301,  316. 
culmorum,  96,  407. 
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G.  . 

Galactinia  michelii,  329. 

Gasteromyees  farinosus,  198. 

Gasteromycetes,  125, 177, 186, 187,  322, 380,  381,  394, 
395,  396,  425,  427. 

Geaster  columnatns,  427. 

Giberella  saubinetii,  302. 
trichostomi,  321. 

Girodon,  427. 

Gloeosporium,  166. 
ampelinum,  411. 
aridum,  413. 
canadense,  181. 
carpophilum,  374. 
caryye,  181. 
catalpte,  133, 319. 
celtidis,  181. 
cerei,  183. 
cinctum,  166 
citri,  181. 

cladosporioides,  320. 
decolorans,  133,319. 
epicladii,  181. 
fructigenum.  54, 55,  304. 
lindemuthianum,  syn.,  417. 
luuatum,  181. 
melongenae,  160. 
nervisequum,  95,  102,305,413. 
nigricans,  181 . 
ovalisporum,  181 . 
paludosum,  320. 
pestiferum,  163, 181. 302,  319. 
piperatuin,  300 
melongenae,  300. 
ribis,  101, 192. 
saccharinum,  181. 
subcris,  321 . 
tabernaemontame,  322. 
venetum,  163. 

Aersicolor,  302,  411 , 412. 

Adolac,  300. 

Glceosporus  corrugatus,  185. 

Gloninm  betulinum,  425. 

Gnomoniopsis,  425. 
cbaraasraori,  425. 

Godronia  juniperi,  425. 

Gonatorrhodiella  parasitica,  191. 

Grapbium  penicilloides,  5,  6. 
squarrosum,  320. 

Greencria  fuliginea,  59,  429. 

Grilletia  sphaerospermii,  148. 

Gymnoasci,  188,  392,  396,  428. 

Gynmoascus,  428. 
bourqueloti,  428. 
reesii,  285. 
umbrinus,  428. 

Gymnoglossum  stipitatum,  186. 

Gymnomycetes,  392,  426. 

Gyranophrydinm  liyalinnm.  322. 

Gymnosporangium,  47,  56.  164,  321,  405,  428. 
confusnm,  428. 
ellisii,  61. 
globosum,  62,  102. 
libocedri,  166. 
macropus,  60,  102. 
nidus-aAus,  61,  279,  428. 


Gymnosporangium — Continued, 
sabinm, 428. 

,  Gyi’omyces  ammonius,  syn.,  273. 
Gyrophragmium  texense,  186. 


Haplosporeila  seriata,  181. 
tingens,  320. 

Harpochytrium,  139. 

Harposporium  anguillulae,  322. 

Hebeloma  crustuluniforine,  315. 
elatum,  177. 
griseus,  425. 
sinapizans,  315. 

Helicocephalum  sarcophilum,  191. 

Helicobasidium  mompa,  325. 

Helicosporium  diplosporum,  192. 

Helmintliosporium,  302. 
fragile,  414. 
graminum,  96,  97,  161. 
inconspicuum,  syn.,  96. 
sarraceniae,  189. 
turcicum,  syn.,  97. 

Helotiella  laburni,  429. 

Helotium,  190. 

aurantiacnm,  59,  190. 
montaniense,  54. 

Helvella,  424. 
esculenta,  316. 
i  Helvellaceas,  392. 

Hemiarcyria  clavata,  193. 
intorta,  193. 
longifila,  193. 
obscura,  193. 
varneyi,  193. 

Hemiasci,  51,  389,  390,  391,  395. 

Hemibasidia,  51,  390,  392,  393,  395. 

Hemileia  vastatrix,  160,  299,  381. 

Hendersonia  calospora,  forma  amniophilae,  321. 
forma  poae-sudeticm,  321. 
unioeae,  321. 

Candida,  183. 
cerasella,  192. 
cidmifraga,  321. 
geographica,  133,  319. 
peregriva,  321. 
subcorticia,  183. 
tini,  320. 

I  Herpotrichia  cerealium,  189. 

mucilaginosa,  329. 

:  Heterobasidion,  394. 
j  Heterosporium  chloridis,  322. 

stenhammariae,  426. 
i  Hexagona  deschampsii,  324. 
elegans,  324. 
friesiana,  186. 
laevis,  185. 

tenuis  ATar.  subtenuis,  185 

Hiatula  benzonii,  316. 

Hirneola  polytricba,  323,  400. 

Hobsonia  gigaspora,  330. 
macrospora,  330. 

Holocbytriaceae,  137,  138. 

Hormiactis  nectriae,  320. 

I  Hormodendron  cladosporioides,  285. 
divaricatum,  320. 
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Hydnangium  corheum,  316. 
tasmanicum,  186. 

Hydnei,  182, 185,  394. 

Hydnurn  agressii,  185 
alliceps,  185. 
analogum,  185. 
araclinoideum,  147. 
artocreas,  185. 
berkeleyi,  185. 
cmspitosum,  148. 
calcareuin,  425. 
cinnabariiium,  185. 
coliaerens,  185. 
coralloides,  185. 
erinacelis,  185. 
herbicolum,  185. 
lachnodontium,  185. 
liriodendri,  185. 
luteo- virens,  185. 
microdon,  185.  . 
peroxydatum,  185. 
repandum,  315. 
scariosum,  185. 
squamosum,  315. 
trechodontium,  185. 

Hygropliorus,  176. 
cossus,  176. 
liypotliejus,  176. 

Hymen  ochaete,  427. 
rliabarbarina,  380. 
scruposa,  427. 
strigosa,  380. 

Hymenogastreae,  395. 

Hymcnomycetes,  3,147,  152,  177,  322,  187,  317,  322, 
325,380,  381,  394,396,  425. 

Hvmenoscypha  carmichaelii,  190. 
cinerella,  429. 

Hexipes,  190. 
symphoricarpi,  429. 

Hymenula  citrina,  190. 
eucalypti,  425. 
glumarum,  302. 
microsporella,  320. 

H\  phocby  triaceae,  137, 138. 

Hyphochytrium,  139. 

Hypholoma  capnoides,  315. 
discretus,  425. 
elaeodes,  315. 
lachrymabundum,  177. 
subaquilum,  148. 

Hyphomyces,  5. 

Hyphomycetes,  121,190,  191,283.  322,380,392,  426, 
429. 

Hypochnus,  36,  393. 
albo-cinctus,  36. 
rubro-cinctus,  36. 
solaui,  324. 

Hypocrea,  191. 
impressa,  180. 

(Uromella)  leptogicola,  189. 
maculaeformis,  180. 
viridans,  180. 

Hypoci’ella,  189, 429. 
atramentosa,  189. 
axillaris,  425. 
tuberiformis.  429. 


Hypodermeae,  187, 319,  380. 
Hypomyces,  191. 
Hypophyllum,  320. 
Hyporrkodii,  189. 
Hysteriaceae,  391,  392,  396. 
Hysteriopsis  acicola,  166,  304. 
Hysterium,  133. 
piuastri,  396. 


Ileodictyou,  321. 

!  Inzengacea  erytbo.spora,  425. 

!  Irpex  clathratus,  185. 
crispatus,  185. 
decolor  aus,  185. 
decurrens,  185. 
modestus,  185. 

!  Isaria,  178,  318, 191. 
densa,  190. 
robertsii,  191. 
sphingum,  330. 

K. 

Kalmusia  3tromatica,  425. 

Kneiffia  mulleri,  380. 
subtilis,  185. 
tinctor,  185. 
typliae,  185. 

L. 

I 

Laboulbenia,  293. 

Lachnella,  190. 

albopileata  var.  subaurata,  59, 190. 

brunneociliata,  429. 

conformis,  190. 

fragariastri,  193. 

laburui,  429. 

luzulina,  190. 

orbicularis.  429. 

stigmella,  189. 

Laclmidium  acridiorum,  191,  316. 

Laclmocladium,  185,  427. 
hookeri,  427. 
kurzii,  427. 
rubiginosum,  427. 

Lactarius,  185,  424. 
akahatsu,  185. 
deliciosus,  186. 
hatsudake,  185. 
piperatus, 177. 
rufus,  186. 
volemus,  186. 

Laestadia  alchemilbe,  425. 
bidwellii,  54, 164, 174, 304. 
mespili,  321. 
potentillae,  425. 
spartii,  182. 

Lagenidium,  139,  428. 

Lanopila  guaranitica,  187. 

Laschia,  185. 

decurrens,  185. 
flabellula,  185. 
lurida,  185. 
testudinella,  316. 

Lasiosphaeria  laryaespora,  185. 

Leiothecxe.  122. 
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Lembosianobilis,  322. 

Lentinus  cyatbus,  324. 
pboliotoides,  54. 
scleroticola,  324. 
tuberregium,  323. 

Lenzites,  148,  394. 
bifasciatus,  425. 

Lepiota,  380. 

cepsestipes,  316. 
excoriata,  315. 
meinbranaceus,  425. 
procera,  186. 

Leptogonium,  189. 

Leptopuccinia,  45,  47, 49. 

Leptospbaeria  acuta,  425. 
acutiuscula,  425. 
bracbysca,  425. 
camphorata,  182. 
ellisiana,  425. 
laginea, 182. 
hanzslinskyana,  425. 
kunzeana,  425. 
lasiospbaerioides,  329. 
melanommiodes.  321. 
phaseoli,  321. 
punctiformis,  182. 
rbopabspora,  425. 
rumicis,  321. 
sambuci,  321. 
scapopbila,  189. 
socialis,  425. 
subconica,  425. 
vaginae,  182. 
viticola,  321. 

Leptospbaeriopsis,  425. 
opbioboloides,  425. 

Leptosphcerites  lemomi,  321. 

Leptostromella  elastica.  60, 181. 
eucalypti,  181. 

Leptothyrium  ampullipedum,  322. 
aristatum,  425. 
maguum,  322. 

periclymeni  var.  americanum,  330. 

Lopbidiopsis,  425. 
nuculoides,  425. 

Lopliiostoma  clavulatum,  183. 
nigricans,  425. 
parvulum,  425. 

Lopbodermium  abietis-concoloris,  166. 
bracbysporium,  304. 

(Hysterium)  baculiferum.  166. 
infectans,  166,  304. 
sabinae,  321. 

Lycoperdaceae,  381,  395. 

Lycoperdon  bovista,  323. 
elegans,  59. 
furfuraceum,  187. 
giganteum,  324. 
rauscorum,  59. 
peckii,  59. 

M. 

Macrophoma  carpincola,  189. 
cylindrica,  183. 
nialorum,  60. 


Macrosporiuni,  36,  316,  373,408. 
brassicae,  300. 
carotae,  320. 
commune,  134. 
longipes,  134,  319. 
nigricantium,  53. 
podophylli,  182. 
puccinioides,  54. 
rugicantium,  299. 
solani,  417. 
tabacinum,  134,319. 
tomato,  61. 

Marasmius,  381. 
balansa*,  187. 
oleae,  315. 
scorodonius,  400. 
subroseus,  425. 
i  Marsonia  apicalis,  181. 
deformans,  181. 
juglandis,  103. 
martinii,  103. 
nigricans,  181. 
ochroleuca,  408. 

|  Massarina  microspora,  182. 

Melampsora,  321,  428. 
betulinae,  422. 
eupborbiae-dulcis,  321. 
goeppertiana,  304. 
belioscopiae,  326. 
lini,  302. 
passiflorm,  326. 
petrucciana,  syn.,  326. 
pistacia*,  326. 
populina,  326,  408. 

Melampsorae,  325. 

Melanconieae,  192,  426,  429. 

Melanconium  (  ?)  bambusinum,  322. 
fuligineum,  429. 
magnoliae,  133,  319. 

Melanomma  epileucum,  182. 
leptosphaerioides,  182. 
salicimum,  425. 

Melanopsamma  rosae,  182. 

Melanospora  cannabis,  406. 

Melanostroma  sorbi,  426. 

Melasmia  pulcbella,  322. 

Meliola,  178, 188, 398. 
harioti,  322. 
laevipoda,  322. 
lagerbeimii,  331. 
obesula,  322. 
sapindacearum,  322. 
j  Melophia  macrospora.  322. 
pliyllaclioroidea,  181 . 
superba,  322. 

Merolpidiacem,  138. 

Merulius,  184. 

brassicaefolius,  184. 
carinum,  184. 
pallens,  184. 
pelliculosus,  184. 
rimosus,  54,  184. 
sordidus,  184. 
terrestris,  184. 

Mesomycetes,  51.  389,  390,395. 


470 


Metarrkizium  anisopliae,  192. 

Metasphaeria  clavulata,  182. 
nuda,  147. 
spurca,  182 

Metraria,  184. 

Michenera  artocreas,  180. 

Micrococcus,  802,  305,  317,  318. 
amylovorus,  163,  405. 
insectorum,  316,  424. 

Myeroniyces,  139. 
zyg°£t>nii,  322. 

Micropeltis  ( ?)  balansae,  322. 
vagabunda,  322. 

Microporus,  324. 

Microsphaera,  166. 
alni,  53. 

calocladopbora,  53. 
corni,  syn.,  166  304. 
deusissima,  syn.,  53. 
diffusa,  53. 
euphorbia;,  53. 
pulchra,  304 . 
q uercin a,  53. 
semitosta,  53. 
vaccinii,  53. 
van  bruntiana,  53. 

Microsporon,  180. 

Microstoma  j uglandis,  413 

Microtherium  acervatum,  322. 

Microthyrium  amygdalinum.  181. 

Minutularia  elliptica,  322. 

Mollisia  alpina,  425. 
chlorosticta,  190. 
dactyligluma,  189. 
ericae,  321. 

Monadineae,  137. 

Monilia,  164,412. 
albicaus,  285. 

Candida,  285, 430. 

fructigena,  36,  38, 39,  57,  60, 92,  100, 101, 153, 164, 
174, 178, 179,  304,  307,  412. 
obducens,  320. 

Monoblepliaridaceae,  139, 395. 

Monoblepharis,  136. 

Monolpidiaceae,  138. 

Monotospora  fasciculata,  425. 

Montagnella  rugulosa.  425. 

Morckella,  427,  429. 
bispora,  429. 
boliemica,  syn.,  429. 
gigaspora,  syn.,  429. 
semilibera,  177. 

Moronopsis  inquinans,  189. 

Mortierella,  401. 

Mortierellaceae,  138,  395, 389. 

Mortierella  rostafinskii,  390, 

Mucor,  141. 

circinelloides,  179. 
mucedo,  179,  317, 323,  390. 
mucedo  var.,  184. 
platensis,  184, 
racemosus,  179. 

Mucorinae,  136,  138, 141,  395,  401. 

Mucronella  minutissima,  147. 

Mucronoporus  andersonii,  323. 

Mutinus  fraxinus,  186. 


:  Mycena  galericulata,  315. 
polygramma,  315. 
simillima,  320. 

Mycetozoa,  193. 

i  Mycochytridinae,  138. 

I  Mycodendron  paradoxa,  182. 

Mycoderma  cerevisiae,  285, 424. 
vini,  179. 

Mycogone  ockracea,  190. 

Mycomycetes,  389,  390,  396 

Mycorrhiza,  157, 158,  387. 

i  Mylittia  lapidescens,  syn.,  323. 

Myriostbma  coliforme,  427. 

Myropyris  guttiformis,  320 

Mystrosporium,  316. 

Myxochytridineae,  137, 138. 

|  Myxosporium  sabinae,  321. 

Myxomycetes,  51,81,85,137.157,  177.  187,  193,194, 
322,  380 

Myxosporium  sabina?,  321. 

Myzocytium,  137.  139. 

N. 

Neetarina  cucurbitula,  897. 

Nectria,  5, 160. 

goroskaukiniana,  157. 
vandae,  157, 160. 

Nectriella  maydis,  189. 

Neottiella  vitellina,  425. 

Nepliromyces,  139. 

Nidulariaceae,  182,394,  395. 

Niptera  cinerella  forma  caespitosa,429. 

Nuclearia  dclicatula,  322. 
minima,  322. 
simi>lex,  322. 

Nummularia,  180. 

Nyctalis,  394. 
caliginosa,  315. 
lycoperdoides,  315. 
mieropkylla,  315. 
nauseosa,  315. 

Nyctomyces,  148. 

O. 

Obelidium,  139. 

Ocellaria  pulicariae,  183. 

Odontia  albominiata,  185. 
tenuis,  147. 
scopinella,  185. 

Oidium,  164, 180,  390,  394,  411. 
albicans,  430. 
erysiphoides,  411. 

var.  cucurbitarum,  160. 
obductum,  320. 
quinckeanum,  285. 
schtenleinii,  285. 
tonsurans,  285. 
tuckeri,  307.  , 

Oligonema  furcatum,  193. 

Oligoporus,  394. 

Olpidiaceae,  138. 

Olpidiopsis,  139,  284. 

Olpidium,  139. 

aggregatum,  322. 

Ombrophila.  190. 
trachycarpa,  181. 
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Omphalia,  323 
corticola,  147. 

Omphalina  bibula  var.  citricolor,  186. 

Oomycetes,  136, 137, 138, 184,  389,  390,  395,  426. 

Oospora  metcbnikowi,  280 . 
ovorum.  191. 
rutilans,  425. 

scabies,  n.  s.,  280.  406, 409. 
versicolor,  322. 

Ophionectria  everbartii,  320. 

Ostropa  cinerea,  182. 

Ovini  mylittse,  syn.,  425. 

Ovularia  maclurse,  320. 

Ozonium  auricomum,  298, 410. 

P. 

Pacliybasium  kainatum,  330. 

Packyma  cocos,  323, 324. 

Malacense,  324. 

Passeriniella,  425. 
dickora,  425. 

Patellaria  fenestrata,  329. 

Patellaris,  190. 

Paxillus  involutus,  186. 
subinvolutus,  427. 

Penicillium  duclauxi,  189. 
glaucum,  159, 179,  317, 318. 

Peniopkora,  182, 427. 

Perickaenaconfusa,  193. 

Peridermium,  398. 
cerebrum,  44. 
decolorans,  147. 
pini,  398,413,428. 
strobi,  401. 

Perisporiaeeae,  188,  322,  392,  396,  428. 

Perouospora,  57, 120, 164, 165,  166,  169, 180,  373,  417, 
421,426. 
adinis,  144. 
alsinearum,  121. 
alta,  124. 
arborescens,  144. 
arenarim,  120. 

var.  macrospora,  121. 
arthuri,  121. 
asperuginis,  127. 
australis,  118. 
calotkeca,  61, 121, 144. 
celtidis,  105, 106, 108, 125,  323. 
cklorse,  144. 
elaytoniae,  130. 
corydalis,  122. 
cubensis.  62, 106, 125, 184. 
cynoglossi,  126, 127, 128,  322. 

var.  ecliinospermi,  syn.,  322. 
dipsaci,  123. 

eckinospermi,  126,127,  128,  129,  322. 

effusa,  57,  108,  124,  184. 

euphorbia},  61,  125. 

licarise,  123,  143. 

gangliformis,  158,  298. 

geranii,  116. 

gonolobi,  49,  119,  320. 

gramiuicola,  161. 

grisea,  123. 

halstedii,  118. 

hydropkyili,  107,  109,  123,  323. 
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Perouospora— Continued, 
kyoscyami,  162,  298,  407. 
impatientis,  181. 
infestans,  syn.,  162,  168. 
larnii,  124. 
leptosperma,  144. 
lopkantki,  123. 
myosotidis,  121,  127,  143,  144. 
nicotianm,  184. 
obducens,  117. 
oxybapki,  123. 

parasitica,  51,  56,  122, 143,  144,  184,  300. 

potentillae,  122, 184. 

pygmasa,  179. 

rubi,  105,  130. 

rumicis,  124. 

sckacktii,  173,  416. 

sckleideni,  143, 144,  407. 

sordida,  130. 

sparsa,  105, 130. 

trifoliarum,  161. 

viciae,  121. 

violae,  123. 

viticola,  54,  59,  165,  168,  174,  180,  308,  309,  312, 
314,  410. 

Peronospore®,  51,  61,  109,  118,  121,  126,  127,  130. 

136,  139,  140,  141,  143,  144  179,  182,  184, 
270,  322,  395,  426. 

Peronosporites  antiquarius,  148, 270. 

Pestalozzia  aquatica,  189. 
artemisiae,  183. 
inquinans,  320. 
insidens,  63. 
lateripes,  133,  319. 
nervalis,  133. 
sabinae,  321. 

Pestalozziella  andersonii,  54. 

Peziza,  165,  190,  397,  408.  426,  429. 
abrata,  189. 
coronaria,  182. 
edulis,  322. 
ochracea,  176. 
sclerotiorum,  167,  300. 
venosa,  176. 

willkommii,  166,  304,397. 

Pezizaceie.  320. 

Pezizella  dilutelloides,  331. 

Pkacidium,  190. 
jacobceae,  321. 
medicaginis,  161. 
polygoni,  425. 
pusillum,  330,  331 . 

Pkaeodiscula  celottii,  330. 

;  Pkalloideae,  177,  394,  395,  396. 

Pkallus  impudicus,  185.  324. 

Pkarcidia  marina,  428. 

I  Phialia,  190. 

macrospora,  425. 

Pklebia,  185. 

deglubens,  185. 
spilomea,  185. 

Pkleospora  reticulata,  181. 

Phlyctsena,  277. 

andersoni,  n.  277. 

Plioliota  erebia,  177. 
mollicula,  148, 


472 


Pholiota — Continued . 
tnutabilis,  177. 
rubecula,  748. 
togularis,  177. 

Phoma,  190,  383,  410. 
cladophilia.  183. 
hieracii,  426 
ilicina,  54. 
lichenis,  183. 
pallens,  330. 
populi -tremulae,  321. 
pulicarise,  183. 
pycnocephali,  183. 
sanguinolenta,  313. 
solani,  160. 
lycopersici,  321. 
uvieola,  syn.,  304. 

Photobacterium  balticum,  318. 
tischeri,  318. 
indicum,  176,  318. 
lmninosum,  318. 
pflugeri,  318. 
phosphoreseens,  176,  318. 

Phragmidiuni,  317,  321,  428. 
rubi  var.  corticicola.  428. 
violaceum,  165. 

Ph.vcomycetes,  51,  115,135,  136,  138,  141,  183,  184, 
283,  322,  380.389,  390,  395. 

Phyllachora  acutispora,  322. 
gentilis,  322. 
graminis,  161. 
lteviuscula,  322. 
lagerheimiana,  331 
maculata,  425. 
quebrachii,  322. 
stenostoma,  320. 
subtropica,  322. 
trifolii,  161. 

Pliyllactinia  suffulta,  53, 103. 

Pliylloporus,  427. 

Phyllosticta,  190,  277.  300. 
adusta,  syn.,  35. 
advena.  183. 
althaeina,  166. 
amaranthi,  414. 
apii,  407. 
cinerea,  183. 
eifcumscisaa,  69, 411. 
eitrullina,  159. 
eryingii,  322, 
erythroxylouis,  188. 
gelsemii,  131, 319, 
liortorum,  160,  300, 
hydrangea?,  55. 
ledi,  426, 
lndwigite,  147. 
lycopidis,  181. 
minutissima,  181. 
molluginis,  320. 
parkinsonia?,  181. 
petasitidis,  181. 
phyllodiomm,  321. 
platylobii,  181. 
prostanthera*.  425. 
rhei,  181. 

rhododendri,  131.319. 


Phyllosticta—  Continued 
sophorae,  181. 
sphaeropsidea,  102,  352. 
staphyleae,  181. 
tabifica,  161, 190. 
ulmaria,  183. 
violse,  300.  414. 
virens,  320. 

:  Phyllostictacese,  392. 

Phymatosphaeriacea?,  322. 

I  Phymatosphajria,  192. 

Physalospora  bidwellii,  ivn.,  304. 
microsticta,  425. 
pandani,  60. 

|  Physarum  calidris,  193. 
nucleatum,  193. 
penetrale,  193. 

Physodenna  liippuridis,  426. 

Phytophthora,  27,  270,  418. 
devastatrix,  syn.,  300. 

inl'estans,  25,  51,  55,  57,  61. 116,  144, 152, 159,  171. 

174, 175, 184,  270,  299.  300, 406,  407,  411,  417,  423. 
omnivora,  105,  270. 
pliaseoli,  62, 279. 

Pietra  fungaja,  syn.,  323. 

;  Piggotia  substellata,  425. 

Pilacreae,  393,  394,  396. 

Piloboleae,  138. 

Pilobolus,  141. 

Piptoceplialidea?,  395. 

Pistillaria  cylindracea,  320. 
fulvida,  320. 

Planoblasta*,  139. 

Plasinodiophora,  103,  137. 

brassicte,  81,  86,  87,  298,  300,  313.  408. 
vitis,  403. 

Plasmopara,  106,  145,  284,  426. 
australis,  57,  118. 
eubensis,  57. 
entospora,  118. 
epilobii,  144. 
geranii,  116,  184. 
gonolobi.  119,322. 
halstedii,  61,  118, 
obducens,  117. 
pygma?a,  116,  184. 
ribicola,  105. 
viburni,  105,  118. 
viticola,  51,  57,  117,143,  144,  184, 

Platoum  stercoreum,  322. 

Platycheilus,  381. 

Pleococcuin  holosclueni.  183. 

Pleolpidium,  139. 

Pleosphmruliua  rosicola.  182, 

I’leospora,  319.  321.  398. 
verbenicoia,  182. 
vitrea.  426. 

Pleotrachelus.  139. 

Pleurotus,  724. 

atrocceruleus  var.  griseus,  148, 
campanulatus,  147. 
n8treatus,  315. 
pubescens,  147. 

Plowrighlia  morbosa,  56,  101,  174.  412- 
karsteni,  189. 

Podaxis  iudica,  381. 
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Podaxon  mexicanum,  n.  #.,  ‘274. 
squamosus,  324. 

Podosph®ra  biuncinata.  53. 
corni,  166. 
kunzei,  411. 
oxyacanth®,  251.  256. 

Polyactis,  159, 160. 

Polyphagace®,  138. 

Polyphagus,  137, 139. 

Polyporei,  141, 148, 177, 182, 186,  394,  397.  423. 

Polyporites  Bowmanii,  syn.,  269. 

Polyporus,  36,  394.  426. 
aunosus,  394. 
bambusinus,  186. 
biennis,  185. 
cryptarum,  316. 
drummondii,  186. 
frondosus,  182. 
gilvus.  186. 
landii,  186. 
mylitt®,  425. 
occideutalis,  186. 
officinalis,  192, 331. 
sacer,  323. 
scleropodius,  323. 
subgilvus,  186. 
subtropicalis,  186. 
sulphureus.  413. 
tuberaster,  323. 
ulmarius,  315. 
umbonatus,  186. 
versatilis,  186. 

warmingii,  186. 

Polyrhigium  loptophyci,  178,  191. 

Polytbrincium  trifolii,  408. 

Poria  subargentea,  187. 

Prostliemiella  hysteroides.  320. 

Protobasidiomycetes,  393,  394,  396. 

Protoglossum  luteum,  186. 

Protomyces,  137,  391,  393,  395. 
giaminicola,  116. 
microsporns,  182. 
pacbydermus,  51. 
tuberum-solani,  syn.,  104. 

Psalliota  arvensis,  315. 
eampestris,  316. 

var.  silvicola,  400. 
vaporaria,  400. 
sylvicola,  177. 

Pseudolpidinm,  139. 

Pseudopatella  lecanidion,  322. 

Pseudopeziza  axillaris.  425. 
medicaginis,  411. 
pyri,  147. 

Pterula  humilis,  187. 

Ptychogaster,  394. 

Ptychoverpa,  429. 

Puccinia,  317,  321,  325,  354,  428. 
abutili,  46. 
adox®,  54. 
afra,  275. 

agropyri,  131,  319. 
agrostidis,  422. 
allii,  326,  328. 

anemones- Virginian®,  328. 
apii.  syn.,  326, 


P  nccinia — Continued . 

apii-graveolentis,  syn..  32 C. 
apocrypta,  320. 
appendiculata,  187. 
arali®,  326. 
arbicola,  326. 
arenari®,  326. 
aristid®,  n.  s.,  281. 
asteris,  syn.,  326. 
berkleyi,  syn.,  326. 
bullata,  syn.,  326,  407. 
cardui,  syn.,  327. 
caricis-strict®,  42, 187,  274. 
carbonacea,  46. 
casta gnei,  syn.,  326. 
centaurea-aspera,  syn.,  326. 
cesati,  326. 
chloridis,  187. 
cirsiorum,  syn.,  326. 
cnici-oleracei,  326,  327. 
conglomerata,  325. 
congregata,  54. 
consimilis,  326. 
cord®,  328. 
coronata,  327,  409. 
corrigiola,  syn.,  326. 
crncianell®,  syn.,  326. 
curtipes,  syn.,  54. 
cyperi,  187. 
digraphidis,  423. 
evadens,  326. 
expansa,  325. 
ferruginea,  326. 
tiosculosorum.  syn..  42. 
fusca,  179. 
galii,  326. 
gibberosa,  328. 
gladioli,  328. 
globosipes,  275. 
glomerata,  syn.,  325. 
glycyrrhiz®,  58. 
gonolobi,  49. 

graminis,  53,  95, 174,  218,  288,  3(>2,  326.  327.328. 

408. 

helianthi,  42. 
hemizoni®,  n.  s.,43,  326. 
herniari®,  syn.,  326. 
heterogenea,  44,  45, 46,  47,  50.  320. 
heterospora,  45,  46.  50,  275. 
lieueher®,  54. 
hieracii.  42,  326, 327. 
hieracii-murorum,  syn.,  326. 
jurin®,  326. 
kamtschatk®,  325. 
kraussiana,  syn.,  326. 
leveilleana,  syn.,  326. 
leveillei,  326. 
lobata,  46. 
longicornis,  326 . 
lycii,  275. 

macrocophala,  187. 

malvacearum,  44,  45.  57, 166,  300.  327. 

maydis,  298,  299. 

medus®oides,  187. 

menth®,  326. 

microica,  n.  s.,  274, 
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Puccinia — Continued, 
mixta,  326. 
montagnei,  syn.,  326. 
montanensis,  n.  s.,  274. 
ornata,  187. 
pallida,  n.  s.,  281. 
pallido-maculata,  syn.,  54. 
pazscbkei,  325. 

perplexans  var.  arrhenatberi,  42s. 

pithecocteni,  331. 

polvgoni-amphibii,  328. 

porri,  326. 

poarum,  326. 

prainiana,  325. 

prenanthes  var.  himalayensis,  325. 
pruni,  326,327,354,  412. 
pruni-spinosaq  syn..  68.92,  328. 


silpliii,  326. 
sisyrincbii,  327. 
sonchi,  328. 
spreta,  syn.,  54. 
stipae,  187. 
striata,  54. 

subcircinata,  syn.,  325. 
subcollapsa,  n.  s.,  275. 
suksdorfii,  130,  319. 
tanaceti,  42,  326. 
tiarellaj,  syn.,  54. 
tragopogonis,  326. 
tranzsehelei,  325. 
tumidipes,  275. 
urolensis,  325. 
vernoniae,  42. 

var.  brevipes,  43. 
longipes,  43. 
vincae,  326. 
virgaureae,  328. 
windsoriae  var.  australis,  325. 
xantbii,  326. 
xanthiifolia,  326. 

Puccinidia  abietis,  166,  304. 

Pucciniosira  triumfettae,  328. 


Ramularia — Continued, 
canadensis,  181. 
destruens,  147. 
dioscoreae,  181. 
graminicola,  147. 
junci,  147. 
letbalis,  181. 
petunia},  425. 
pieridis,  321. 
primulte,  167,  413. 
repens,  181. 
rufo-maculans,  62. 
stolonifera,  181. 

Kavenelia,  187. 

cassiaecola,  187,  423. 
glandulaeformis,  187. 

Kesticularia,  139. 

Rbabdospora  aconiti,  321. 
campanula,  321. 
jasmini,  183. 
lagerstroemiae,  183. 
iniiblenbeckiae,  183. 

Pbinotricbum  muricatum,  181. 

Ebizidiaceae,  138. 

llbizidiomyces,  139. 

Kbizobium,  388. 

leguminosaruin,  158. 

Kbizoctonia  betae,  303. 
violaceae,  313. 

Khizomorpba,  397,  408. 

fragilis  var.  subcorticalis,  149. 

var.  subterranea,  IP*, 
sigillariae,  272. 

Khizomyxa,  139. 

Ruizopbidium,  139. 

Rliizopblyctis,  139. 

Rhizopiae,  389,  390,  395. 

Rbizopogon  violaceus,  4  '5. 

Rbizopus.  141. 

nigricans,  56.  101. 

Rbytisma,  321. 
acerinum,  182. 
punctatum,  304. 
punctiforme,  166,  304. 

Kbyzidium,  139,  322. 

Rfjestelia,  61,  62, 110, 154.  164, 174.  428 
aurantiaca,  103. 

Rozella,  137, 139.  284. 

Russula,  176 


Pyrenomycetes,  53,  148,  322,  380,  391 ,  392.  396,  425, 
428. 

Pyrenopbora,  319. 

Pytbium,  414. 

de  Baryanum,  57,  316, 408. 

R. 


adusta,  176. 
eyanoxantba,  176. 
feetens,  400. 
nigricans,  176. 
queletii,  176. 
viridipes,  148. 
Ryparobius,  190. 


pulvinata,  326. 
redfieldim,  n.  s.,  281. 

rubigo-vera,  62,95,  212,  217.  218,  223.  275.  288, 
319,  326,  328,  408. 
saxifragae,  54,  325. 
senecionis,  325. 
sberardiana,  46 . 
silenes,  326. 


Rabenhorstia  discoidea,  322. 
Radulum,  185. 
emerici,  185. 
neilgherrensis,  185. 
Rbampboria  tenella,  321. 
Ramularia,  47. 

armoraciae,  300. 
arnicalis,  181. 
beccabunga,  321. 


S. 

! 

|  Saccharomyces  be  tube,  147. 
cerevisiae,  179. 
conglomeratus,  179. 
ellipsoideus,  179. 
exiguus,  179. 
glutinis,  413. 
marxianus,  179. 
minor,  179. 
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Saccharomyces— Continued . 
mycoderma,  430. 
parasitaris,  191. 
pyriformis,  424. 

Saccbaromycetes,  141. 285. 

Saccopodium,  139 

Saprolegnia,  293. 
monoica,  316. 
quisquilarium,  321. 

Saprolegniaceae,  6. 136. 139, 141,  270,  283,  395, 426. 

Sarcinella,  316. 

( ?)  solanicola,  322. 

Sareomyees,  324. 
vinosa,  192. 

Schizomycetes,  327, 430. 

Schizonella  subtrifida,  326. 

Scbizopbyllum  commune,  36. 

Scbizotbyrella  bippocastani.  181. 

Schrceteria  annulata,  326. 
cissi  var.  arabiea,  186. 

Sclerodepsis,  185. 

Sclerodermieae,  395. 

Sclerospora,  426. 

graminicola,  116.184. 

Sclerotinia,  406. 
baccarum,  304. 
fuckeliaua,  165,  406. 
libertiana,  406. 
trifoliorum,  313, 407, 411. 
vabliana,  425. 

Sclerotium  baccarum.  426. 
irritans,  166. 
stipitatum,  269,  323. 

Scolecotrichum  caricae,  134.319. 
graminis,  96,97, 161. 

Scoriomyces  andersonii,  320. 

Secotium  gunnii,  186. 
leucocephalum.  186. 

Septocarpus,  139. 

epispbaericum,  147. 

Septomyxa  carpini,  147. 

Septoncma  griseafulvum,  182. 

Septoria,  22, 101,  310,  383,  408, 414. 
albicans,  181 
ampelopsidis,  n.  276. 
apii,  159. 
armoraciae,  300. 
canadensis,  181. 
oarnea,  181. 
cerasina,  60,  311 . 
consimilis,  407. 
dianthi,  300. 
dolicbospora,  181. 
drummondii.  319 
.  claeospora.  277. 
olymi,  132,319. 
erecktitis,  181. 
eugeniarmn,  322. 
eugenicola,  322. 
fairmani,  166. 
gi-aminum,  210,  211,  218. 
gumniigena,  181. 

.jackmani,  132,  319. 
lepidospermi,  181. 
leucostoma,  n.s.,  277. 
microspora.  n. «.,  276. 


Sejttoria — Continued . 
nubilosa,  181 . 

petroselini  var.  apii,  407,  408. 
pet-unite,  414. 
phyllodiorum,  321. 
pimpinelbe,  n.  s..  277. 
pteleae,  1 81 
pteridis,  147. 
pyrolata,  426. 

rubi,  17,  26, 163,  164.  174, 192. 
rudbeekiae,  320. 
rumicis,  n.  s.,  277. 

ccbarina,  132,  319. 
staebydis,  278. 
tritici,  408. 

Septosporium  bifurcum.  285. 

Sepultaria  nicoeensis,  329. 

Seynesia  ( ?)  nebulosa,  322. 

Siphoblastae,  139. 

Sipbomyces,  136. 

Sipboneas,  389. 

1  Sorosporium,  320. 

ellisii  var.  provincialis,  320. 
everliartii,  320. 
granulosum,  320. 
scabies,  syn.,  104. 

i  Spegazzinia  tessartbra,  424. 

I  Speira  dematopboraB.  150. 
densa,  150. 
ulicis,  183. 

;  Sphaceloma,  165,  166. 

ampelinum,  54,  60,  174,  410. 

|  Sphaerelia,  277,  302,  398. 
acerna,  321 . 
alba,  182. 
crypta,  425. 
destructive,  298. 
fragaria?,  162,  308,  411,  416. 
goodiaefolia,  425. 
gossypina,  189. 
grossulariae,  192. 

.juniperi,  321. 
maculata,  321. 
nigrificata,  321. 
nubilosa,  180. 
sarraceniae,  189. 
sentina,  170. 
tabifica,  190. 

iSpbaeria,  190. 

aggregata,  syn.,  320. 
morbosa,  syn.,  302. 

Sphaeriaceae,  189,  429. 

Spbaeridium  lacteum,  320. 

Spliaerita,  137, 139. 

Spbairoboleae,  395. 

Spbaeronema  spbaeropsoideum,  181. 

Sphaeropsidea,  192,  322,  380, 392, 426,  427. 

Spbaeropsis  albescens,  132, 319. 
ulmicola,  181. 

Sphaerostilbe  macowani,  425. 

Spbaerotbeca  castagnei,  53. 
gigantiascus,  331. 
bumuli,  53. 
lanestris,  423. 
morsuvae,  168. 
pannosa,  90,  375, 411. 
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Sphieruliua  dryadis,  329. 

Sphenosphora,  428. 

Spongospora  solani,  103,  104.  30] 
subterranea.  104,  301 . 

Kporangiophone,  138. 

Sporidesmium  sorisporioidos.  54,  425 
tabacinum ,  182. 

Sporochytriace.se,  137, 138. 

Sporoschisma  mirabile,  6. 

Sporotrichum  globuliferum,  424. 
lecanii,  147. 
vile,  320. 

Stachybotrys  atra,  285. 

Stagonospora  baccharidis,  n.  *.,  270. 
eyperi,  181. 
orbicularis,  425. 
petasitidis,  181 
ranii,  276. 
spinacise,  132,  319. 
trifolii,  181. 

Starbackia  pseudo-triblidioidea,  329. 

Steiroclisete  graiuinicola,  306. 

Stemonitis  maxima,  193. 
nigrescens,  193. 
virginiensis,  193. 
webber  i.  193. 

Stemphylium,  316. 

Stepbanome  strigosum,  178. 

Stepbensia  arenivaga,  425. . 

Stereum,  184. 

pannosum,  425. 
pusillum,  380. 
spars  um,  380. 
triste,  180. 

Sterigmatocystis,164. 
ocbracea,  189 
pbcenicis,  164. 

Stictis  compressa,  131,  319. 
opuntiae,  321. 

Stigmatea,  398. 

Stilbese,  190,  429. 

Stilbospora  angustata,  178.  278. 
foliorum,  425. 
modonia,  182. 
varney  an  a,  n.  «.,  278. 

Stilbum  corallinum,  181. 

Strickeria  tingens,  331. 

Strigula  complanata,  36. 

Strobilomyces,  427. 
fasiculatus,  425. 
ligulatus,  425. 
polypyramis,  424. 

Stropliaria  aeruginosa,  315. 

Strumella  petelloidea,  425. 

Stuartella  carlylei,  189. 

Synchitrium,  139,  284. 
anemones,  179. 
vaccinii,  163,  311. 

Synchytriacese,  138. 

Syncytiorum,  428. 

Synthetospora,  429. 
electa,  429. 

T. 

Taphrina,  409. 

deformans,  60,  68,  88,  304,  375. 


Taphrina — Continued, 
epipliylla,  329. 
pruni,  302. 

Taplirinese,  391,  396,  425. 

Terfezia  boudieri,  429. 

boudieri  var.  arabica,  188. 
claveryi,  188,429. 
hafizi,  188. 
leonis,  188,  429. 
metaxasi,  188. 
tirmania,  188. 

Tetrachytrium,  139. 

Thamnidiese,  138, 390,  395. 

Thelebolese,  391,  395. 

Thelephora.  griseozonata.  185 
odorifera,  147. 
pedicellata,  303.  425. 
reticulata,  425. 

(Craterellus)  spassoides,  186. 
suffulta,  425. 

Thelephorei,  182,  184, 394, 427. 

Thelobolus  stercoreus.  51. 

Thelocarpon,  329. 
ahlesii,  329. 

Tlielospora,  ayn.,  425. 

Tluelavia  basicola,  6,  414. 
i  Thyridium  betulfe.  321. 

Tilletia,  395. 

fcetens,  174,  407. 
rugispora,  n.s.,  275. 
striseformis,  97. 

Tilletiaj,  393. 

Tirmania’  africana,  429. 
cambonii,  429. 

Titsea  clarkei,  181 

Titauia,  425. 

berkleyi.  425. 

Tomentellea),  394. 

Torula,  5,  179,  285. 
basicola,  414. 

Trabutia  parvicapsa,  425. 
phyl  Iodise,  180. 

Trametes,  185. 
adelpkica,  185. 
burchelli,  185. 
dickinsii,  185. 
gausapata,  185. 
hispida,  426. 
pini,  166. 
radiciperda,  397. 
trogii,  426. 

Tremell  i  lilacina,  syn.,  426. 
sarcoides,  426. 

Tremellacea},  182,  393.  394, 425, 426,  427. 

Trichia  aft'usis,  193. 
andersonii,  193. 
jackii,  193. 
proximella,  193. 

Trichoderma,  318. 

Tricbogastres,  182. 

Tricholoma,  148. 
album,  315. 
cinerascens,  315. 
edurum,  148. 
grande,  147. 
maculatescens,  148. 
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Tricholoma — Continued, 
magnum,  148. 
rancidnlum,  148. 
resplendens,  315. 
russula,  177. 

saponaceum  var.  lavedaua,  186. 
subdurum,  148. 
sulphureum,  315. 
terreum,  177. 

Trichophyton,  180. 

Trichospora  tourneforti®,  328. 

Trichothecium  roseum,  302. 

Trichothyrium  fimbriatum.  322. 

Trinacrium  variable,  321. 

Triposporium  cristatum.  syn.,  424. 

Trochila  rhodiol®,  425. 

Trullulanitidula,  C. 

.  saccbari,  407. 

Tryblidaria  subtropica,  331. 

Tryblidiellapygnnea,  131,  319. 

Tryblidiopsis,  381. 

Tubaria  strigipes,  425. 

Tuber,  188. 

melanosporum,  188. 
regium,  syn.,  323. 

Tuberacei,  177. 

Tubercinia  scabies,  syn.,  104. 

Tnbercularia,  183. 
calycanthi,  183. 
rhodophyla,  183. 

Tuberculariae,  330. 

Tuberculina  persicina,  304. 
solanieola,  n.s.,  278. 
talini,  322. 

Tuberoide®.  322. 

Tubulina  cylindrica,  193. 
fragiformis,  193. 

Tulostoma  album,  186. 
wriglitii,  186. 

Tylostoma,  394. 

Tylostome®,  395. 

17. 

Cncinula  ampelopsidis,  59. 
flexuosa,  53. 
macrospora,  53. 
parvula,  53. 
polycb®ta,  53. 
spiralis.  53,  54,  316,  373. 

Uredine®,  57,  58, 141, 180, 182, 187,  313.  318, 321, 322, 
325,  326,  393,  396, 423. .  425.  428. 

Uredo,  110,  325. 

aecidiiformis,  326. 
ambigua,  syn.,  326. 
aloes, 425. 

anagyridis,  syn.,  326. 
andropogoni,  syn.,  326. 
avenae,  syn.,  326. 
baccharadis,  syn.,  326. 
balous®,  326. 
bellidis,  syn.,  327. 
berberidis,  syn.,  326. 
beticola,  syn.,  326. 
boutelouae,  275. 
camphorosmae,  syn.,  326. 
candidus,  syn.,  112. 


Credo —  Continued, 
caragan®,  syn.,  327. 
castagnei,  syn..  326. 
celtidis,  331. 
cornui.  326. 
cucubali,  syn.,  326. 
eyclostoma,  syn.,  326. 
diantbi,  syn.,  326. 
erigeronis,  syn.,  326. 
eriocomae,  n.  s.,  275. 
erythroxylonis,  187. 188. 
excavata,  321. 
fallens,  syn.,  327. 
galii-veri,  syn.,  326. 
glumarum,  326. 
gossypii,  n.  s.,  48,  320. 
holoschceni,  syn.,  326. 
ilicis,  syn.,  326. 
japonica,  syn.,  327. 
kleini®,  syn.,  326. 
lathy ri,  syn.,  327. 
leguminum,  syn. ,  327. 

leguminosarum forma glycyrrhiz®.  syn.,  58, 

lolii,  syn.,  326. 

longipes,  syn.,  327. 

lupine,  syn.,  327. 

lychnidiarum,  syn.,  326. 

maidis,  320. 

microcelis,  327. 

mu  ller  i,  178. 

notabilis,  321. 

nyss®,  320. 

ouobrychii,  syn.,  327. 

oxytropidis,  syn.,  327. 

peridermiospora,  320. 

phyllari®,  syn.,  326. 

placentula,  syn.,  327. 

planiscula,  syn.,  327. 

po®-sudetic®,  syn.,  326. 

polygonorum  var.  avieulare.  syn . ,  326. 

portulacae,  syn.,  111. 

prismaticus,  syn.,  326. 

pruni,  syn.,  326,  327. 

(juercus.  326. 
saturei®,  syn,.  326. 
scirpi,  syn.,  326. 
similis,  n.  s.,  275. 
statices,  syn.,  327. 
tragopogonis,  syn.,  112. 
tropaeoli,  syn.,  326. 
tumida,  syn.,  326. 
vial®,  187. 

vicim-cracc®.  syn.,  327. 

Crocystis  anemones,  179. 
cepul®,  300. 
hypoxvis,  n.  s.,  278.331. 
occulta,  62, 407, 408. 
primulicola,  329. 

Cromyces,  321,325.428. 
acutatus,  326. 
aloes,  425. 
ambiguus,  326. 
amygdali,  syn.,  326. 
anagyridis,  326,  327. 
andropogonis,  n.  s.,  281. 
anthyllidis,  327,  399. 


478 


tlromyces — Continued. 

appendiculata,  syn.,  58, 327. 
astragali,  327. 

astragali  var.  lupini,  syn..  327. 
beta;,  303,  326,  408. 
cachrydis,  326. 
caricis,  42, 187,  274. 

caryophyllinus.  167,305.326.  -413,  414. 

( ?)  cyperinus,  187. 

cytisi,  syn.,  327. 

dietelianus,  331. 

dolichi,  sijn.,  327. 

eragrostidis,  n.  s.,  281 . 

ervi,  syn.,  327. 

erythronii,  327. 

excavatus,  328 

fabffi,  327. 

genistfe-tinctoriaj,  syn.,  58,  327. 

gentiame,  187. 

glycyrrhizae,  42,  58. 

liaszlinskii,  syn.,  327. 

hedysari,  399. 

hedysarum,  327. 

hordei,  n.  s.,  281. 

hyalin  us,  42. 

japonicus,  327. 

junci,  326. 

la-vis,  321. 

var.  trachyspora,  321. 
lapponicus,  326,  327. 
lathyri,  syn.,  327. 
lespedezae,  327. 
limonii,  327. 
lineolatus,  326. 
lupini,  327. 

macrosporus,  syn.,  327. 
minor,  327. 
mucunae.,  syn,  327. 
onobrychidis,  syn.,  327. 
ononidis,  syn.,  327. 
ornitliogali,  326. 
oxytropidis,  syn.,  327. 
panici,  n.  s.,  281. 
perigynius,  42,  187. 
pisi,  179,  297,  327. 
placentula,  syn.,  327. 
polygoni,  326. 
pseudarthriae,  syn.,  327. 
pteleacearum,  syn.,  327. 
punctatus,  n.  s.,327. 
rhyncosporse,  syn..  274. 
rumicis,  327. 
salicornae,  326. 
scaber,  326. 
schweinfurthii,  186. 
scutellatus,297. 

var.  leptoderma,  321. 
sisyrinchii,  syn.,  327. 
solidus,  syn.,  327. 
sophorae,  42. 
sphaeropleus,  syn..  327. 
striatus,  327. 
tepperianus,  syn.,  327. 
trifolii,  42,  58,  99,  326,  327,  408. 
trigonellae,  syn.,  327. 
tuberculatus,  328. 


Uromyces — Continued, 
versatilis,  syn.,  327. 
vicias,  syn.,  327. 

;  Ustilagineae,  51, 137, 152, 188.  321.  326,  393.  395,  425. 

TTstilago,  110,  297,  321,  394. 
antheraruru,  158. 
aveme  407. 

bromivora  var.  macrospora,  98. 
brunkii,  320. 
bucliloes,  320. 
diplospora,  326. 
hilariae,  320. 

.jnncicola,  187. 
maydis,  97, 174,  298. 
montaniensis,  326. 
neslii,  328. 
oxalidis,  320. 
panici-miliacei,  08.  328. 
phrenicis,  164. 
reiliana,  58, 171, 172. 
segetum,  97, 174. 
sorghi,  58, 172. 

^vntherismae,  98. 
tritici,  407. 
zeae-mays.  171. 

V. 

Yalsa  ambiens,  134. 

Valsaria  hypoxyloides,  131,319. 
parmularia,  189. 
rubricosa,  189. 

Ventuna  furcata,  321. 

Yermicularia  discoidea,  320. 
subefigurata,  300. 
veratrina,  181. 

|  Yerpa,  429. 

Yerticillium,  178. 

Vibrissea  hypogaea,  102,149. 
trim  corum  var.  albipes.  148. 

Yolutclla  albopila,  190. 
occidentalis,  54. 

Yolvaria  virgata  var.  fenniea,  320. 

W 

Wallrothiella  pusilla,  182. 

J  Winterella,  425. 

tuberculigera,  425. 

AYoronina,  139,  284. 


Xylaria,  36. 

polymorpha,  177. 

Xylopodium  ocbroleucum,  381. 

Z. 

Zasmidium  cellare,  424. 

Zignoellaboreella,  320. 
culmicola,  189. 
ligustrina,  182. 

Zygochytrium,  139. 

J  Zvgodesmus  albidus,  300. 
limoniisporus,  181. 
pyrolae,  320. 
tuberculosus,  181. 

Zygomycetes,  136,  137,  138,  140,  184,  389,  390,  391, 
1  392,  393,  395,  426. 
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